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*, 3800 feet long, are built in sections between plate steel forms, To the right of the completed wall is seen the interior face of a steel form, with the form for the end of the section upon which the mer are 
at work extefiding transversely. In the pocket thus formed the men are shoveling and tamp the wet concrete 


BUILDING THE HUGE WALLS, 50 FEET THICK AND 88 FEET HIGH, OF THE GATUN LOCKS AT PANAMA.—{See page 279.] 
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RELATIVE REPAIRS ON NAVY-BUILT AND CONTRACT- 


BUILT SHIPS. 
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( data upon tl ubject are furnished 

Connecticut and the 

it the New York navy 

( ind tli att I the Newport News Shipbuild 

g Company If certair disabilities unde1 which 

navy-built h labored, due to slowness in the de- 

of ar! r and the fact that she required special 

fittings as a izgship be considered, tl time and cost 

construction may be regarded as approximately the 
ame a hose of the ship built by contract 
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iken fror the port of the Paymaster-General of 
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. , F service the repairs on the Con- 
it cost $236.97, and n the Louisiana $5,- 
) 1907 the repairs on the “Connecticut” 
nted to $ 7.47, and on the “Louisiana” to $99,- 
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THE NEED OF AN IMPROVED PARCELS POST. 





Hl x ing re I ad pa post system of 
United States Post Office a established 

t Or § i 1874, has so far limited the 

easy exchange of commodities and merchat 

dise bet I nuf s and cor that 1 

iking he United St t 1 ear dD eri y 
behind the times as « pared ith some A 
ns ic] i a1 a Engiand id 

{ nany It is a fact to-day that an American in 
I land ca l I mail to any part of the 
ted States a parcel ghing two and one-half time 
than the United States limit for about one-third 

cost ar the present home rates In 

ords the orld postal union packagt 
nit is eleven pounds to the parcel at_ the 
ate of twelve cents per pound Whereas the United 
Sta nit is o1 four pounds to the package at a 
tee ents to t pound The parcel rat 

t States r to and early in 1874 wa 

| pound f 1 package limited to a weight 

( foul inds After that the rate was doubled, but 


Since 1874 the cost of 
ased. rhe 
through its representatives 
this 
postal rate for 
Post Office 


e weight remained th in 


sportation has greatly decre question is 


hy should not the public 


in Congress ye t 


given the benefit of decrease by 
the establishment of a uniform low 
parcels that will encourage the use of the 
exchange of commodities, and thus 
trade? 


experimental 


greatly facilitate 


Since the introduction of the Rural 


Free Delivery system in this country, its operation has 


roved ) great a necessity convenience and success 


annual deficit arising from 


placed in the law 


s overlooks the 


sonable limit 


restriction 
e kind of postal matter to be carried to letters 


weight of this aver 


ne aper and periodicals. The 
oad is ascertained to be but twenty-five pounds 
ri while tl vehicle which the po tal agent is 
juired to ly ean readily carry two hundred 
nd It is estimated that should the restriction be 


moved and par s be carried, even allowing only one 
would be ré¢ 


ceived from the additional postage to more than pay 


the total cost of this svstem, and make it self 


yporting 
ment in this direction is the introduction of 


bill before Congres prepared by the Postal Progress 
known as the Bennett Rural Parcel Post Bill, 


Postal 


League 


House Committee, which provides 


now in the 
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for very moderate postal local rates along rural routes 


between the city or town and places in the adjoining 


country I ould enabie the merchants in the com- 


mercial center to send, say on telephone orders. small 


supplies directly to the purchaser living on the route 


and would promote the exchange of merchandise be. 


en the residents themselves on the route, as well 

as their sending products to the commercial center; 

vould be somewhat similar to that of the 

1 al postal railway coach and its collection and dis- 
ibution of mail matter. 

W the xtension of good roads and the use of 


ipid au mobiles, a longer route could be established 
han m exists, aS a maximum distance; which would 
educe tl number of vehicles required and econo- 
mize th cost of maintenance. 


In this connection the experience of the use of the 
mail automobiles in London is worthy of note At the 
second annual dinner of the Royal Automobile and As. 


y 


sociated Clubs of London in the summer of 1909, Sir 
Henry Norman in a speech alluded to the success of 
the mail automobile as a time and money saver in the 
tral ortation of mails, by saying that in the city 
t! thirteen local motor services averaging 
thirty-two miles a day There were also ten sets of 
services in and out three times a day between London 


and the principal towns on the outskirts of the city, 


In the thirteen long-distance night automobile mail 
coach services a saving of $300,000 a year was ef- 
fected as compared with the horse service which did 


the same work only a few 


months befor The Lon- 

don Post Office is now operating no less than sixty 
of these motor services 

Results of this character certainly show that the 

establishment of a very low postal rate for parcels is 

feasibl sin it will create more than sufficient revy- 


enue to pay the cost, besides saving money for the mer- 
msumer. 
hoped that Congress will give such intelli- 


gent consideration to all matters relating to postal im 


provement that the system, so useful and necessary to 

the people, will forthwith be placed upon a sound busi- 
HYDRAULIC TURBINE REDUCTION GEAR. 

N t issue of the Scienti \ CAN Of Febru- 

h of the present described the 

ne reduction g gned by McFarland and 

Alpi in whi a mechanical gearing is in 

terposed on the shafting between the turbine and the 

r the irpose of reducing the economical 

igh spe of the former to the relatively low eco 


nomical speed of the latter; and it was noted that a 


mechanical efficiency of 98.5 per cent had been secured 


in the shop tests. Simultaneously with the develop- 
ment of this gear, the problem was attacked by Dr. H 
Fottinger vho, th the assistance of the Vulcan 
Works at Settin, has produced a reduction gear, which 
titutes fi the toothed gear of the McFarland sys- 
ma set of hydraulic turbines, through which a body 
of wate is kept in constant circulation, and by the 


buckets and channel 
secured A 


complete description of this gear with illustrations is 


whose 


proportioning of 


desired reduction of speed is 


current issue of the SuprpLeEMENT, to which 


details than are here 
propeller shaft are in- 
rotary 


pump, which delivers its water into the buckets of a 


reference is made for fuller 


The turbine shaft and 


dependent Upon the former is mounted a 


water-wheel which is mounted rigidly upon the pro- 
peller shaft and it will be evident that by selecting 
the proper relative dimensions of the two members, 


the desired ratio of speed between turbine and pro- 


obtained In its simplest form the re 


eller can be 


cuction gear consists o 


a pump, guide channels, and 


a driven water-wheel; but in the larger powers one oO! 


more intermediate wheels would be interposed be- 


tween the pump and the driven wheel; indeed trans- 
preferable when 
With a 

using 


from 80 to 82 


formers with one or more stages are 


a considerable reduction of speed is desired 
between 1 to 4 and 1 to 6 


reduction ratio of 


two reduction stages, an efficiency of 
when compared 


McFarland 


per cent is secured. This seems low 


with the 98.5 per cent efficiency of the 
gear; but the German system has the advantage that 
it is readily reversible. The, system has been tried of 


a small vessel of 76.7 tons, which has been driven by 


turbine at a speed of between 12 


a 500-horse-power 
and 13 knots. When the reversing lever was thrown 
over at full speed, the propeller shaft came to a stand- 


quired 


utions. 


still in 5 seconds, and within 15 seconds had 


a reversed speed of between 200 and 250 reve 
whole, it would seem that the Gérman, because 


Amert- 


On the 
efficiency, cannot compete with th« 
that make long continuous VOoy- 
and river and for tugs 


of its low 
ean system on ships 


ages. On channel steamers 


and smail vessels it has some advantages 


a 


Asbestine, for Fireproof Coatings.—Prepare & paste- 


like mass of asbestos, powdered silica, caustic potash, 


and soda-water glass. To be burned and sand mixed 


with it. 
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Again the trans-atlantic record has been broken, 
this time by the “Mauretania,” which reduced the 
long Atlantic course of 2,889 miles by 26 minutes, 
making the passage from Daunt’s Rock to the Am- 
prose Channel Lightship in 4 days, 15 hours, and 29 


minutes, at an average speed of 25.91 knots 

The great value of the steel car as a protection to 
passengers in the event of collision was demonstrated 
in a recent clash of two trains in the Hudson 
tunnel There was no such telescoping as would 
probably have occurred with wooden cars, and the in- 
juries were merely such as resulted from the pas- 
sengers being thrown down by the shock of the collis- 
ion. 

A recent issue of Cassier’s, states editorially that the 
first British steamboat was not Bell’s “Comet,” which 
ran on the Clyde in 1811, but the “Accommodation,” 
which commenced running between Quebec and Mon- 
treal on the St. Lawrence River on November 5th, 
1809, or two years after the “Clermont” made her 
official run from New York to Albany The first 
steamers on the Lakes were the “Ontario” and the 
“Frontenac,” which appeared in 1816. 

A French naval constructor, basing his deductions 
on the recent French maneuvers, believes that the 
future submarine will be a “submersible destroyer” 
of 20 knots surface and 15 knots submerged speed, of 
sufficient radius of action to accompany the main fleet 
on long cruises. He believes that the greater the 
radius of action and the higher the submerged speed, 
the nearer will such a vessel approximate a perfect 
underwater instrument of offense and defense. 

Some tests of the effect of superheating recently 
made on the American yacht “Idalia” show striking 
results When using saturated steam, the consump- 
tion of water per indicated horse-power was 18.3 
pounds. This was reduced to 17 pounds, with 57 de- 
grees of superheat, 15.8 pounds, with 96 degrees, and 
to 15.5 pounds, with steam at 105 degrees superheat; 
this last being a saving of 15.3 per cent of steam, a 
truly remarkable showing. The trial with saturated 
steam was of two and one-quarter hours duration, and 
with 105 degrees the test lasted for three hours. 

A report of the Public Service Commission, relating 
to the delays of passenger trains in New York State 
during December, shows that 60,385 trains were run, 
of which 75 per cent were on time at division termin- 
als. The average delay for each train was 39.7 min- 
utes, and the proportional causes of delay were: Wait- 
ing for trains on other divisions, 40.9 per cent; wait- 
ing for train connections with other roads, 14.4 per 
cent; train work at stations, 12.2 per cent; trains 
ahead, 8 per cent; meeting and passing trains, 4.8 per 
cent; engine failures, 4.3 per cent; train wrecks, 3.8 
per cent. 

An experiment which is being tried on the Hudson 
and Manhattan Railroad tunnel system beneath the 
Hudson River will be watched with much interest by 
both the railroads and the public. It consists in 
illuminated station signs, placed inside the cars, which 
are so arranged that the guard, by pressing a button 
when the train starts, rings a bell and causes the 
sign to display the name of the next station. This 
sign continues to be displayed until the train leaves 
the station designated. A simple device, this, whose 
utility is so obvious, that it should have been in use 
from the very commencement of electrically-operated 
rapid transit. 

A commission of engineers and scientists is making 
an exhaustive study of the causes of the recent flood 
in Paris, preparatory to devising a system of protec- 
tive works which will absolutely prevent any recur- 
rence of the disaster. The main work of the com- 
Mission will be to devise a plan for keeping the 
river Seine within its banks either by the construc- 
tion of higher embankments or by the provision of a 
by-pass channel to carry the surplus waters around 
the city At the same time the commission will in- 
vestigate the various public services, including sur- 
face and subway lines and the sewer, gas, electricity, 
telegraph, and telephone systems which were affected 
by the inundation, with the object of remedying the 
defects which were developed during the flood. 

The work of providing adequate coast fortifications 
has been carried to the point at which they may 
now be considered to be very complete. at least as 
far as the guns and emplacements are concerned. The 
— efficiency of these fortifications cannot be real- 
ized, however, because of the lack of proper submarine 
Mine equipment and the proper accessories for the 
Mines and guns already installed, such as fire con- 
trol apparatus, searchlights, power plants, and ade- 
quate ammunition. The Chief of Coast Artillery 
Says: “Without these accessories the $70,000,000 al- 
ready expended would be wasted, since the guns 
would be of no more value in the defense of the 
forts in which they are mounted than so many dum- 
mies.” To make this provision will require about 
$15,000,000. 
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ELECTRICITY. 

As the Glidden tour this year will pass through 
territory where the telephone and telegraph service 
is very poor, it has been decided to equip the cars 
with wireless telegraph apparatus. This will make it 
possible to keep in close touch with the contestants, 
and the latter will be able to report accidents and call 
for help when necessary. 


In plants which use a gas engine to drive their 
generators the variations in speed of the engines 
are not noticeable if carbon filament lamps are used, 
because the filament is quite thick and does not re- 
spond quickly enough to show any fluctuations in 
light. With tungsten filaments the light waverings 
are very annoying, and gas-engine manufacturers have 
found it necessary to equip their engines with heavier 
flywheels. 


A convenient method of determining variations in 
the candle-power of a lamp was described in a recent 
number of Elektrotechnische Zeitschrift. A selenium 
cell is employed, which is exposed to the lamp under 
test and is placed in series with a recording milliam- 
meter. The curve recorded by the milliammeter, 
which is due to the variable resistances of the selen- 
ium cell, indicates the variation of the candle-power 
of the lamp. To be sure, this does not give an accu- 
rate photometric measurement. 


A large section of land has been bought by the 
Commonwealth Edison Company in the northwestern 
part of Chicago, where two large generating stations 
are to be built. Each station will be equipped with 
six turbines, and in the first station the capacity of 
each turbine will be 30,000 horse-power. It is ex- 
pected that within two years 60,000 horse-power will 
be in operation. These stations are made necessary 
by the fact that the output of the company has dou- 
bled every three years for the last twelve years. 


Chicago is trying a new car designed to remove 
city garbage over the street railways at night. The 
car is of steel construction, 34 feet long, divided into 
three sections which are so shaped that they can be 
dumped with a pole by a single man, thus doing away 
with the necessity of using air cylinders or other 
mechanical dumping apparatus. The sections are 
made watertight, so that there will be no leakage of 
wet garbage. The car is not provided with motors. 
It is intended to use the car in the daytime for haul- 
ing concrete and construction materials. 


A novel method of recovering a sunken cargo has 
been adopted by the United States Steel Company. 
A large magnet, 3% feet in diameter and weighing 
3,000 pounds, has been employed in raising kegs of 
nails from a barge that was sunk in the Mississippi 
River near New Orleans. The magnet raised five or 
six kegs at a time, or about a ton at each lift. The 
advantage of this method was that it avoided break- 
ing open the kegs, as would have been the case had 
a dredge been used. The magnet is soon to be used 
for raising a sunken load of woven wire, and also for 
a load of steel baling strips. 


Several years ago the Illinois traction system de- 
cided to use sleeping cars between Springfield and 
East St. Louis. As this system has proved a success, 
several more cars have been ordered for use between 
St. Louis and Peoria. These cars will differ from the 
first ones in having no motor equipment. They will 
be trailers, and it is expected that a good deal of the 
annoying vibration of the first cars will thus be over- 
come. The cars will be 54 feet long and will be pro- 
vided with ten upper and ten lower berths. It is be- 
lieved that this system may compete with through 
steam railroad service, for the reason that at night 
one does not care how fast he travels provided he can 
sleep comfortably and find himself at his destination 
when he wakes up in the morning. 


The following subjects will be taken up at the 
International Congress of Telephone and Telegraph 
Engineers, which is to meet at Paris this year: 
(1) Manual versus automatic systems of telephone 
working. (2) (a) Simplification of telephone cir- 
cuits; (b) selection ot frequency and secondary po- 
tential (for purposes of theoretical investigation) 
with a view to facilitating the approach of the tele- 
phone current to the sine wave-form; (c) the cir- 
cumstances conditioning the adaptability of telephone 
apparatus to the lines, induction coils, microphone 
resistance, etc. (3) Precautions to be taken for the 
avoidance of mutual disturbance in the case of power 
circuits running in close proximity, to telegraph and 
telephone lines. (4) Telephony between places at 
great distances from each other. Construction of 
cables for long-distance use, relays, combination of 
aerial lines with cables. (5) Wooden poles—new 
process for impregnation and preservation—and pro- 
cedure described from actual practice as to staying 
and strutting. (6) Party lines and selective calling 
upon telegraph and telephone lines. (7) Telegraph 
systems for heavy traffic Multiple type-printing 
telegraphs and the Mercadier system. 
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SCIENCE. 


Mr. H. H. Clayton, laie of the Blue Hill Observa- 
tory, has gone to Buenos Ayres to organize kite and 
balloon observations under the direction of the Ar- 
gentine Meteorological Service. 


Knut Angstrom, professor of physics at the Wniver- 
sity of Upsala, died March 4th. He was distinguished 
as an investigator of solar radiation, and ‘evised the 
instrument adopted by international agreement as the 
standard for measuring this element, viz., the Ang- 
strom electric compensation pyrheliometer. 

The International Meteorological Committee, which 
assembles triennially, will hold its next sessions in 
Berlin during the last week of September, 1916. Pr. 
W. N. Shaw, director of the British Meteorologfcal 
Office, is president of the committee, and Prof. Dr, G. 
Hellmann, direetor of the Royal Prussian Meteorolog- 
ical Institute, secretary. 

The standard troy pound of the Philadelphia Mint 
was recently tested by the Bureau of Standards and 
found to be slightly over weight, because of the accu- 
mulation of oxide on the surface. The test was certi 
fied to by the bureau officials in a report to the Diree 
tor of the Mint. It was shown that when the weigh- 
ing took place the temperature of the air was 22 deg. 
C., the relative humidity was 60 per cent, the barom- 
eter was 754 millimeters, the mean density of stand- 
ards was 8.42 at 22 deg. C. The weight variation of 
the troy pound was determined to be 0.007 of a grain. 
This variation is what is called by scientists “toler- 
ance,” and is negligible. In the coining of $100,000, 
000 the government would lose just $121.53 as a re- 
sult of the slight overweight. 

The Flora bust controversy will not die. Dr. George 
Pinkus, the well-known German chemist, analyzed the 
wax in the famous bust and found it to be a combina 
tion of lac, spermaceti, and beeswax. Alleging that 
spermaceti was unknown until 1700, he argues that 
the bust could not have been Da Vinci's Further- 
more, he proved that the composition is identical with 
that used by Lucas, the sculptor who is said to have 
made the bust. Dr. Bode still maintains that the 
bust is a genuine Da Vinci. He replies thai Prof. 
Rathgen madesseveral analyses and found that the wax 
of the bust was different from that used by Lucas 
In Dr. Pode’s opinion, Dr. Pinkus analyzed only part 
of the outer layer of the wax, which Lucas added 
Moreover, Dr. Bode quotes Prof. Lippmann of Halle 
University as authority for the statement that the 
peculiar wax in the bust was abundantly employed 
in Mediterranean countries at the beginning of the 
sixteenth century, despite the belief in some quarters 
that it was not known until 1700. 


At the invitation of the Rochester Chamber of Com 
merce and the Civic Improvement Committee of that 
city the conference of 1910 will be held at Rochester, 
May 2nd to 4th. American cities are being aroused 
to the necessity for a city plan, and for the preven- 
tion of congestion of population. Many cities have 
plans; others are getting them; a few are following 
them out. Why it is imperative to adopt a city plan 
is becoming secondary in practical importance to how 
the city plan once adopted can best be carried out. 
The purpose of the conference this year is not pri- 
marily to continue the campaign of education, nor to 
increase the literature which makes up the already 
weighty argument for the necessity of planning Amer! 
can cities, but the conference is a gathering of ex 
perts called because of their intimate knowledge of a 
specific subject to make a concrete contribution to 
the science of city planning. Generalities will be 
most carefully avoided. The aim will be to discuss 
phases of each selected subject thoroughly, rather than 


to wander through the whole field 


Prof. Pierre Roveda, an architect of Buenos Ayres 
has devised a special plan for the construction of 

hole districts of houses for the working classes. 
Instead of employing the usual square block as a unit, 
Prof. Roveda adopts a circle varying in diameter from 
100 to 130 yards. This circle of ground is subdivided 
into 99 radial lets converging to a center. The cir- 
cle is concentrically divided to form an interior ave- 
nue four yards broad, to permit of communication 
with the center of the circle. Each avenue ieads to 
external sidewalks and to longitudinal and trans- 
verse streets. In the center of the circle is a plot 
of 40 vards in diameter, where children may be left 
to themselves without their parents’ care, in charge 
of a specially designated person. In this garden a 
playroom, a school, a hospital, a fire station, and an 
administration room are to be found. Naturally this 
circular plot of ground will leave four corners free. 
In each of these corners Prof. Roveda intends to erect 
four chalets, such as grocery shops, dairies, haber 
dashers, and the like, which are to be conducted on a 
co-operative plan. In each of the 99 radial plots a 
workingman’s house is to be built on the English 
plan. It is argued that the circular arrangement will 
give continuous sunshine at all hours of the day and 
plenty of light and air. 


uailld 
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A DOUBLE-HULLED BOAT 


A new type of war vessel, provided for by Congress 


in the Naval Appropriation Act of last year, will be 
officially tested by the United States government at 
joston within a f day It is known as the sub- 
urface torpedo boat, and is designed to be immune 
from the smali-gun fire now relied upon as a protec- 
tion agrinst rdinary torpedo boats It consists of a 


submarine hull, which contains all the machinery and 


torpedo armament, suspended from an unsinkable sur 


WITH ITS ENGINES 


When the first is approved, the Navy 


two others, 


is $445,000. 
Department 


type 
is authorized to contract for 
one more of the same size and one larger and faster— 
a $400,000 ‘subsurface seagoing destroyer.” 

A year or Secretary of the 
Navy recommended the building of a number of small 
motor torpedo boats of approximately the same size as 
this, to be shore in time, 
the naval reserve and for use 
The propose4l 
to be of 17% knots speed, which is somewhat less 


two ago the Assistant 


laid up on peace for occa- 
runs by 


hostilities. 


sional practic 


by them in case of boats 


were 


ENTIRELY BELOW THE WATERLINE 


“To be taken to the 
handed to Nausias, or to 


The form of the address was: 
pottery market and to be 
Thrasykles, or to the son” (perhaps the son of the 
writer was meant). The weekly market, to which the 
Attic countrymen had gone to offer their produce and 
wares for sale, may be imagined as in progress. There 
the boy who was bearer of the letter was to find the 
stand or booth of one of the three persons to whom it 
was addressed and deliver it to him. The text of the 
Itter ‘“*Mnesiergoes cordially, he 
greets your family with the same esteem and wishes 

them good health, and he says also 


Says: greets you 








face huil divided into compartments packed with 
cellulose ia year’s law authorizes the purchase of 
this boat, when the official trial 
shows that it filis requirements, 
and the construction under con- 
tract of two others of the same 
type The boat has had a prelim- 
y trial lai Lemoine & 
(ram the consulting architects, 
report that it easily made 18 knots 


an hour, ti eeding the re- 


us exe 


quired speed by knots. 

Six tons is the weight of the ves 
sel, and its length is 46 feet. The 
price which the government has 
agreed to pay is $22,500 The 
smal! subsurface boats can either 
be used for coast defense or they 
can be irried on board of the 
larger vessels in an armored fleet 
In time of action they can be 
launched and directed, by day or 


night, against the fleet 





enemy's 


that his health is good. 
Piease be so kind as to send mea 
mantle, either of sheepskin or of 
goatskin, and let it be as cheap as 
possible, for it does not need to be 
trimmed with fur. Send with it 
a pair of heavy soles also. As soon 
as I have an opportunity I will 
pay you.” 

So much for the letter, to the 
motive of which the reader can 
point with as much precision as 
the author. Apparently it was 
written in winter, poor Mnesiergos 
having been surprised out in the 


own 


open country by one of those icy 
snowstorms which. sometimes even 
at this day cover the temples of 


with a mantle of 
Therefore he desired to re- 


the Acropolis 
snow 








particularly for operations against 


ships lying under the protection of 

land fortifications or mine fields, 

where expensive battleships should not be risked, as 
they were Manila, Santiago, and Port Arthur. 


hull of the 


engine of 


submasine new-style boat is an 


elight-cylinder gasoline 150 horse-power. The 


explosive charge carried for use on liostile vessels is 


1000 pounds of guncotton An armored conning 


hull, 


enables the 


with the 
direct 
men are re- 


tower on the surface communicating 


submarine hull, navigator to and 


control the boat's movement Only two 
fleet of these sub 
about as 


It is estimated that a fifty of 


surface torpedo boats will cost much as two 


or three destroyers or submarines As their “cruis- 


ing radius” is 200 miles, their principal function will 
defense of unguarded 


probably be for the and 


line 


ports 
coast 


The subsurface beat is to be operated in one of two 








ways Fither it may be steered within short torpedo 
range and aimed at its objective, the crew leaving it 
in lifeboats or buoys, or it may be fitted with a sub- 
merged bow torpede tube to discharge the ordinary 
1¥-inch torpedo 

For the ing of the high explosive use is made of 
an electrical firing circuit, which is actuated by a bow 


firing pin, but which is kept open and safe by a switch 


in the conning tower until the boat is deserted. It is 
also proposed to continue the firing circuit around the 
inner skin of the upper hu below the water line, so 
as to explode the charge if the boat ld be rammed, 
ind thus deter hostile boats from ramming \ 





proposed to use on the engine sparking « 


switch, which will automatically break the spark 


circuit and stop the engine and boat if it misses its 


objective 


The total government appropriation for boats of this 





THE SUBSURFACE TORPEDO BOAT ON ITS TRIAL TRIP. 


than has been achieved by the present subsurface boat 
on its preliminary trials 

The English motor torpedo boats built by 
with Napier engines, make about 18 knots. 
of about the same size as the vessel we are describing, 
and are It would appear, 
that no speed has been lost by carrying the 
instead of within the hull 
is suggested that in view of the com- 


Yarrow, 
They are 


used for the same purposes. 
therefore 
engines and torpedo below 
of the boat. It 
paratively small expense several flotillas of these boats 
could be 


the engines greased, in 


distributed along our coasts and laid up with 
condition the expenses 
1intenance would be very small. 

There can be no doubt that all the navies of the 
world are just now directing special attention to sub- 
and the trials of this boat, which of- 


which 


of m 


surface warfare 
fers some decidedly vaiuable features in the great pro- 
tection afforded both to the motive power and the high 
explosive, will be watched with no little interest. 

The general design of this very interesting craft is 
Burger, C.E., of New York, and the 
calculations, etc., were made by the Naval 
Lemoine & Crane. 
+ Oe 

The Oldest Attic Letter, 

A little leaden tablet, tarnished, ugly, and otherwise 
was sent a few years ago from 
Athens to the Imperial Museum of Berlin. On one 
side of it is writing which only recently was 
deciphered with precise correctness by Adolph Wilhelm, 


due to Clarence L 
plans, 
Architects Tams, 





trivial in appearance, 


some 


trian savant, who lives in Athens. The tablet 
inal of a private letter that was written 
about the time of the orator Demosthenes. 


The writer of the letter lived in a rural neighborhood 


and wished to send a commercial order to a town. 


ceive as quickly as possible the 
heavy and warm garment of the 
poorer countrymen, a_ goatskin, 
which could be bought for four and a half drachmas, 
and the strong soles which were worn under the or- 
dinary sandals on the rural plains and hillsides. A 
good pair of the latter could be bought for four 
drachmas, as a well-preserved bill of t! 

A noteworthy feature of this art letter is the 
formula with which it begins, the very formula that 
may be found used in very n! rous letters that were 


late shows. 


preserved by the Greek literature of later times. Even 
at the present day every letter written by a rural 
Greek begins with the same cordial inquiry about 


the health of the person to whom the letter is written 
and with brief information about the health of the 
writer. 





resolve into gas almost 


it is well 


Although it is possible to 
any kind of solid fuel in a gas producer, 
known that certain fuels—particularly those high in 
ash and of a caking character—give a good deal of 
trouble. One of the most serious of these troubles, 
states a contemporary, is that the fuel welds itself 
into a large mass which partially chokes the fire in 
some places and causes passages or holes tto be 
burnt at others. Hence poking of the fire is neces- 
sary, and the poorer the fuel the more the poking, 
In order to reduce this poking to a minimum some 
producer makers fit shaking or revolving grates. ‘The 
latest design of this character is due to Mr. Chap- 
man, an American, and it is a considerable extension 
of the principle. The lower portion of the producer 
is divided into two or three rings, which are free of 
each other and rotate at different speeds, the joints 
between them being made by The ob- 
ject is to shake the fuel continuously, so that caking 
or clogging and holes are equally impossible. 


water seals. 

















Tlaie little craft, 45 fe he F ite war) 
Siled with cel _ is Tt 


1 and engines in a suspended cigar-shaped hull! which lies entirely below the waterline and therefore out of reach of the enemy's projectiles. The upper hull, being 
attacking, the boat would be driven at the enemy at its full speed of 18 knots, and when it was within striking distance the crew of two men would 


ng the rudder and leaving the boat to explode its charge of 1,(00 pounds of guncotton by bodily ramming the ship, 


NEW TYPE OF DESTROYER FOR THE NAVY. 
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TRACKLESS ELECTRIC TROLLEY-DRAWN SLEIGH IN NORWAY 


The accompanying illustration shows a novel sleigh 
trailer in Drammen, in service during the past win- 
ter in Norway as drawn by the trackless electric 
trolley 

The novel construction of the trackless trolley car 
of the A. S. Drammens Elektriske Bane is shown in 
the illustration as placed in operation by the Gesell- 
schaft fuer Gleislose Bahnen Schiemann of Wurzen 
in Saxony, Germany. There are two overhead con- 


ductors provided along the Drammen River 


BY FRANK CG PERKINS 

deavored to supply the deficiency by artificial selec- 
tion. By this process an Australian breed of fowls 
which averages 270 eggs per hen per year has already 
been produced. A series of very interesting experi- 
ments on the same subject has been carried on during 
the past ten years at Macdonald College, in Montreal, 
which is reputed to be the most perfectly equipped 
school of agriculture in America. Starting with 
breeds noted for their endurance of cold, especially 


a foot thick, upon which wheat or millet, the only food 
given, was strewn at regular hours. The hens were 
kept busy from merning until night in hunting for 
their food in the straw. This active exercise pre- 
vented the accumulation of fat and stimulated the pro- 
duction of eggs, for every poultry farmer knows that 
fat hens are poor layers. Hence, as hens, like all other 
birds, naturally store up fat at the approach of winter, 
the problem became limited to preventing this ac- 

cumulation of fat, and at the same time as- 





the roadway for a distance of 3.5 kilo- 
The city of Drammen 


over 
meters (2.49 miles) 
about 35.000 inhabitants, who are 


this electric trackless trolley line. 


has 
served by 
There are four motor cars in service, which 
have run 125,000 car kilometers (77,671 car 
miles) during the past year 

A direct current of 5,000 volts is used on 
the overhead trolley line, this currert 
being supplied from a sub-station equipped 
with motor generators and step-down trans- 
formers The current is generated at a 
hydro-electric power plant 40 kilometers 
(24.85 miles) away and transmitted to the 
sub-station at an alternating current of high 
voltage. The alternatingecurrent is trans- 
formed to a direct current by a converter of 
60 kilowatts capacity The cars weigh 
about 3,000 kilogrammes (6,614 pounds) 
each and are provided with rubber-tired 


wheels. An electric motor of from 15 to 22 








suring to the hens an abundance of food 
The problem appears to be in a fair way of 
solution, for the hens of Macdonald College 
produce an average of 200 eggs per year, 
from one-fifth to one-fourth of which are 
laid during the rigors of the Canadian 
winter 
———————= + 0. 

The removal of ashes by conveying them 
to a waste bank hydraulically is done in 
connection with the temporary plant built 
to supply power during the construction of 
the Rainbow Falls hydro-electric develop- 
ment of the Great Falls Water Power and 
Townsite Company on the Missouri River 
near Great Falls, Mont 
on the side of a hill directly above the edge 
of the river bank. The bituminous coal 
used is dumped by gravity from cars on a 
trestle to a bin at the rear of the firing 


The power house is 





floor of the boiler-room, and runs down on 





horse-power capacity is utilized, which 
drives the trackless trolley car at a normal 
speed of about 20 kilometers (12.43 miles) 
per hour. The cars are lighted with five tantalum in- 
candescent lamps of 32 candle-power each. It will be 
noted that the trolley pole is similar in those of 
American construction, but provided with two con- 
ductors and contacts of the sliding type for both trol- 
ley wires instead of the usual single trolley wheel used 


on electric railways 





7 —>_ +++ 

Every winter the demand for fresh eggs becomes 
more insistent and more difficult to supply. Poultry 
breeders in different parts of the world have en- 


A PASSENGER SLEIGH DRAWN BY A TRACKLESS ELECTRIC TROLLEY. 


Plymouth Rocks and White Wyandottes, the experi- 
menters began the process of selection by allowing the 
fowis to leave the poultry yard and scratch in the 
snow in the coldest weather. The progeny of the 
fowls which availed themselves of this privilege was 
subjected to similar treatment, which was continued 
for several generations. The poultry houses were not 
heated, even when the temperature fell to zero 
Fahrenheit, although the fowls were slightly protected 
from the cold by screens placed around their perches. 
The poultry yards were covered with a layer of straw 


THE EARLEBS? Sraee 2 


PROF. 


One of the most remarkable discoveries which has 
ever been made in Assyriology, a discovery which re- 
dounds greatly to the credit of the University of Penn- 
sylvania and to the credit of Prof. H. C. Hilprecht, is 
the finding of an account of the Babylonian Deluge 
which antedates any Deluge narra- 
tive extant The significance of 


HILPRECHTS REMARKABLE 


that, when taken out from its paper wrapper, at first 
only a few cuneiform signs could be recognized. Three 
characters in particular, standing together in the up- 
per section of the fragment, were fortunately free 
from incrustations. The words were a-bu-bi, “de- 


this floor, from which it is fed by hand io 
the furnaces. As the ashes fall through the 
grate they are drawn out into a transverse 
concrete-lined trench in the firing floor. This trench 
is sloped to one side of the building, where it connects 
with a flume extending on a grade of about 5 per cent 
to the edge of the river bank When the grates are 
cleaned the ashes are pulled into the trench and a 
hose stream turned into the latter to start them. They 
are thus picked up by and carried out in the river 
through the flume. No difficulty is experienced from 
clogging in the trench or flume, and the current in 
the river prevents an accumulation at the edge of the 
bank 


rae DELUGE 


DISCOVERY 


cued Lot from the hands of Amraphel of Shimar and 

Chedorlaomer of Elam (Genesis 14) Furthermore, 

in its preserved portion it showed a much greater 

resemblance to the Biblical Deluge story than any 
other fragment yet published. 

The cuneiform text of the frag 

ment contains a portion of the di 





the discovery is enhanced by the 
fact that in the most important de- 
tails it agrees remarkably with the 
Biblical version of the Deluge, 
much more so in fact than any 
other cuneiform version thus far 
unearthed 

The work of Prof. Hilprecht is 
of fundamental importance for the 
correct determination of the age of 
Israel’s earliest traditions; for the 
Nippur tablet, upon which the 
Story is written, was inscribed be- 
fore Abraham had left his home in 
Ur of the Chaldees 

Upon Prof. Hilprecht’s recom- 
mendation that his discoveries be 
made accessible to the scientific 
world as quickly as possible, a 














vine command to the Babylonian 
Noah, Ut-na-pishtim, to construct a 
ship and to save life from the all 
destroying flood Apart from the 
tradition of a great flood handed 
down by the Babylonian priest Be- 
rosus (living between 330 and 250 
B. C.), but preserved only in ex- 
tracts by other ancient writers 
here are fragments of three dis- 


ct Deluge versions in cuneiform 


Che first of these is the version 
from the library of King Ashur- 
banapal (668-626 B. C.) which was 
restored from a number of frag- 
ments found in the ruins of Nine 
veh, and which is an Assyrian copy 
of a Babylonian original. 








paper by him has recently been 
published by the University of 
Pennsylvania hich bears’ the 


title, “The Babylonian Expedition 
of the Uniy ty of Pennsylvania. Series D: Re- 
Searches a lreaties Vol. V. Fasciculus.” From 


this paper following abstract is made: 


Toward the end of October, 1909, while unpacking 
and exan two boxes of cuneiform tablets from 
the fourt! edition of the University of Pennsyl- 
Vania to pur, Prof. Hilprecht’s attention was at- 


racted me tragments which presented certain 


peculiar ind which, unlike the others in the 


boxes, ot written in Sumerian, the ancient 
_— lang :e Of Babylonia, but in the Semitic dia- 
ect of t try This fragment was so completely 


covere 1 "vate 3 j 
overed i crystals of niter and other sediments 


FRONT AND EDGE VIEWS OF THE NIPPUR VERSION OF THE DELUGE. 


DATE, APPROXIMATELY, 2100 B. C. 


luge.” Prof. Hilprecht’s attention was naturally 
aroused. For three continuous weeks he personally 
spent from one to two hours every day endeavoring 
to uncover one cuneiform character after another by 
removing the incrustations and other deposits of hard- 
ened dirt without damaging the writing below, until 
he had completely deciphered every sign. The frag- 
ment proved to be a somewhat incomplete but unmis- 
takable account of the Deluge about 1500 years older 
than similar fragments obtained from the library of 
Ashurbanapal (668-626 B. C.) and was inscribed more 
than 600 years before the time generally assigned to 
Moses, and even before the Patriarch Abraham res- 


The second is a somewhat dif 
ferent version of the Babylonian 
Deluge story and is found on 


Fragment “Diaily) Telegraph) 


42,” which likewi came from the royal library of 
Nineveh and was inscribed about the same time (c. 656 
me Sek 


The third fragment is that acquired and published 
by Prof, Scheil of Paris, and now in the possession 
of Mr. J. Pierpont Morgan It is dated “in the year 
when King Ammi-zaduga built Dur-Ammi-zaduga at 
the mouth of the Euphrates,” 1. e., the eleventh year 


of his government, in other words, according 


Prof Hilprecht’s reduced chronology, about f 
B. C 

An examination of the cuneiform text of the Niy 
fragment and a comparison of this new version of 
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the Babylonian Deluge story with the parallel pa 
ages of the two Nineveh versions and the Biblical 


ator have brought out the significant fact that, with 


all due allowance for a general resemblance between 


the three cuneiform versions, the Nippur version of 
the divine announcement of a great flood and the 
command to build the ark differs fundamentally from 


the two Nineveh versions, and agrees most remark 
ibiy with the Biblical story This agreement affects 


that part of the Pentateuch (Gen. 6: 13-20; 8: 11) 
which Old Testament critics style P. ( Priestly 


Code) and generally regard as having been “compiled 
in Babylonia about 500 B.C.” The importance of this 
new text to theological students cannot be overrated 
Written as it w 


came into being at 


s about 2100 B. C., this new version 





a time when the sanctuary of 
Enlil at Nippur was supreme among the Babylonian 
temples and was the center of literature When Ham- 
murabi, the Amraphel of Genesis 14, conquered Rim- 
Sin of Larsa, the various petty Babylonian states con- 
stituting geographically the ancient kingdom of Shu- 
mer and Akkad were united politically by the con 


quero Babylon on the Euphrates became the me- 
tropolis of the united empire After Ammi-ditana, the 
third successor of Hammurabi, Nippur disappears 
rapidly from history It reappears with the rise of 


the Cassite dynasty in Babylonia, about 1400 B. C., 
and its ganctuary again rises to hold a conspicuous 
place for several centuries. The revival ig but the last 
flicker. of a fast dying flame 

in Prof. Hiiprecht’s opinion the Temple Library at 
Nippur was a most insignificant institution after 
1000 B. C.. and it flourished most gloriously before 2000 
B. C he priests of the Cassite and Neo-Babylonian 
periods produced few, if any, original literary com- 


positions of 





ue at, Nippur 


more delighting in the state 
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; it hall weep (or 6,11 “behold, I will de 
take’) iway all men to- stroy them with the earth.” 
gether 

i life (%) before the de is but with thee I wiil 
luge cometh forth estatdish my covenant.” 

7 (over) is many as 17 and behold I do 
there are, [| will bring over bring the deluge upon the 
throw, destruction annihbila arta,, to destroy all flesh 
tion wherein is the breath of life, 

from under heaven: every 
thing that is on earth shall 
perish.” 

6 build a great ship and’ i4 make thee an ark 
7 total height shall be 15 and thus thou shait 
its structure make it and thirty cubits 

its height.’ 

s it shall be a house-boat 16 \ roof shalt thou 
carrying what has been saved make to the ark, in its (en 
f like.’ tire) length thou shalt cover 
" with a strong roof over it and the door of the ark 
it shalt thou set in the side 

thereof: (with) lower, second 
and third stories shalt thou 
make it.” 

10 the boat) “which thou 19 And from every living 
shalt make,” thing, from all flesh, two from 

everything shalt thou bring in 
to the ark, to keep them alive 
with thee; they shall be male 
and female 

11 instead of a number” 20 (two) from the birds 

instead of a number thereof; 
(two) from the beasts instead 
of a number thereof: (two) 
from everything creeping on 
the ground instead of a num 
ber thereof :" 

12 ind family 1S, b and thou shalt come 

into the ark, thou and = thy 


sons, and thy wife, and thy 
sons’ wives with thee.” 
— — + + + — 
The Current Supplement, 





The current SupPLEMENT, No. 1787, contains a most 
remarkable number of interesting articles. Karlernst 
Knatz writes on the modern use of police dogs, and 
R. W. Raymond on quantitative and qualitative think- 
ing. Prof. R. S. Woodworth deals interestingly with 
the “typical” man, a creature who does not exist, but 
yet who is very necessary in the endeavor to classify 
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is described by C. Van Langendonck. C. L. de Muralt 
writes on modern development in heavy electric joeq. 
motives Among the very subtle notions which often 
embarrass the teacher of mechanics, none more fre- 
quently leads to erroneous interpretations than the 
two aspects in which acceleration may be considered, 
but there is also none which when once mastered 
is more fertile of results in thorough instruction, 
For that reason teachers will no doubt read with in- 
terest Mr. C. E. Guillaume’s excellent article entitled 
‘Paradoxes of Acceleration.” One reason why the 
turbine has not completely supplanted the recipro- 
cating engine in ship propulsion is to be found in 
the fact that it is not reversible, and in the second 
fact that screw propellers are most efficient at a rate 
of speed considerably lower than the rate of speed 
which is best for efficiency and economy of turbine 
operation. To overcome these drawbacks Dr. H. Foet- 
tinger has invented a system for which he claims 
not only a high degree of efficiency, but reversible 
action without mechanical complications. The feature 
of this invention which is most thoroughly described 
in the current SuppLeMeNT is a relatively light and 
simple hydraulic transmission device, the so-called 
turbo-transformer. G. H. Bryan contributes some new 
ideas on the subject of aeroplane stability 
en - 

NEW AUTOMOBILE RECORDS AT ORMOND BEACH. 

Once again the famous sands of Ormond Beach have 
been used for making new records with automobiles. 
During the three days’ meet held last week Barney 
Oldfield once more beat the world’s record for speed 
with his new 200-horse-power Benz racer, a picture of 
which is reproduced herewith. This machine broke 
four world’s records last fall upon the Brooklarfds 
track in England, and so it 
is not to be wondered at that 





ment at the end ‘of their tab 
leta that the text was a 
faithful copy of an old Nip- 
pu original The literary 
activity of the priests was 
transferred to other centers, 
like Babylon and Sippar It 
is therefore evident that the 
Nippur fragments, antedating 
the two Nineveh versions by 
1500 years, represent the old 
est version of the Babylonian 


Semith 


Deluge story in 
translation mad doubtles 
from a much older Sumerian 
original which has not yet 


been discovered, and that the 


later cuneiform versions are 
different editions of the 
same story with consider- 


able changes abbreviations 
and additions The Deluge 
story of the so-called “Priest 
ly Code must form part of 
the oldest traditions of Is- 


rael, as Old Testament schol 








upon the smooth sands of 
Ormond it traveled two miles 
in the fastest time ever made 
by an automobile. The dis- 
tance was covered in 55 87/100 
seconds, which is nearly three 
seconds better than the record 
of 584/5 made by Demogeot 
in 1906 with a Darracq car 
The rate of speed traveled 
by Oldfield is 128.89 
miles an hour. Oldfield also 
made new records for the 
kilometer and the mile; he 
covered the 3,280 feet of the 
first-mentioned distance in 
174/100 seconds. The pre- 
vious record was 17 76/100. 
His record for the _ mile, 
which was made a week pre- 
viously, was 2733/100  sec- 
onds, a speed of 131.72 miles 
an hour. Walter Christie’s 
front-drive racer covered this 
distance in 3039/100 seconds, 
or at the rate of 118.46 miles 








ars have pointed out 

Even the Amarna period 
(about 1400 R. C.) with its 
unsettled conditions in Pales- 
tine, when the influence of Babylonia upon the shap 
ing of the government and the religious conceptions 
of Palestine was almost nil, cannot explain its pres 
ence in the Old Testament. The only period when 
the oldest version of the Deluge story could possibly 
have entered Canaan was the time when Abraham 
whom Prof. Hilprecht regards as an historical per 
sonage, left his home on the Euphrates and journeyed 
westward; in other words, the period of the first dy- 
nasties of Isin and Babylon, of which Hammurabi or 
Amraphel is the central figure, the time when the 
Amorites knocked at the gates of Babylonia, invaded 
the country, and soon overthrew the old dominion 

Although the interpretation of the Nippur tablet 
is by no means easy, it can be stated with safety that 
in accordance with the exalted position held by Enlil 
in the old Babylonian pantheon as “father of the 
gods,” it was in all probability Enlil himself who 
warned Ut-na-pishtin to take refuge in an ark. Here 
then. as in the Biblical version, the Lord of the Uni 
verse himself both causes the Deluge and saves Noah 
from destruction by warning him and ordering the 
eonstruction of an ark 

We present herewith in parallel columns the trans- 
iation of the actual preserved portions of the ancient 
Nippur version and the corresponding passages of the 
Old Testament according to the Hebrew text The 
imilarity is at once striking, so much so in fact that 


the blanks in the Nippur version can easily be sup- 
plied by the more complete account: 

Nippur Version BRiblieal Version 
Lin (Gen, 6:14%-20: 7-11.) 

4 I will loosen 7-11 1! the fountains of 
the rea leey were broken 
ap lows of 
I ven W ! 


THE 200-HORSE-POWER BENZ RACER IN WHICH OLDFIELD MADE 128.89 


NEW WORLD'S RECORD. 


mankind A prominent place among the physical 
agents employed in modern methods of therapeutics 
has been occupied for the past decade by light, and 
especially by electric light, which is used chiefly in 
the form of “light baths” and is furnished by are and 
incandescent lamps, separately or in combination. 
Dr. Theodor Schueler reviews these modern thera- 
peutic agents in an article entitled “Electricity and 
Light in Modern Medicine.” No name is more dis- 
tinguished among modern astronomers than that of 
Prof. G. E. Hale, the foremost authority in the world 
on the sun. He contributes a brilliant article on 
solar vortices and magnetic fields, in which he criti- 
cally discusses recent solar investigations, and par- 
ticularly his own wonderful discovery of the Zeeman 
effect in sun-spots. In scientific research, as in less 
ambitious affairs, the possession of a good imagina- 
tion is often of the utmost value. There are few 
instances in which a closely reasoned sequence of 
ideas has been employed in the evolution of outstand- 
ing achievements; there are equally few in which the 
authors of these advances have not owed a large 
measure of their success to the happy inspiration of 
their imaginations, all of which is discussed in an 
article entitled “Scientific Guesswork.”’ Although the 
port of Swansea is placed on the banks of the River 
Tawe, it may for all practical purposes be regarded 
entirely as an artificial port, the discharge of the 
river being trifling as compared with the volume of 
tidal water ebbing and flowing between the pierheads. 
The peculiar conditions of that port have necessitated 
the construction of a most wonderful dock, possessing 
a water area of 5 acres in addition to the area of 
the deep-water extension which, when it is completed, 
will add 40 acres to the total. This remarkable scheme 


MILES AN HOUR. A 


an hour. 

In the stock car races, Old- 
field made a new record of 
40 35/100 seconds for one mile 
in a Knox machine. This make of car also won the 10- 
mile free-for-all in 8 41/100 minutes; a Chalmers 40- 
horse-power car took second place; the 10-mile handi- 
cap was also won by a Chalmers car, which beat the 
Pope-Hartford, the time being 12 minutes and 13 sec- 
onds. On the last day of the meet, in the one-mile 
speed trials, Oldfieid covered the distance in 27 88/100 
seconds. The 10-mile stock chassis race for cars hav- 
ing a piston displacement of 161 to 230 inches was 
won by Hart in a Buick in 12 minutes and 58 see- 
onds, or at the rate of 46.27 miles per hour. A Hud- 
son machine came in second. In the 10-mile handi- 
cap a Darracq car driven by Kirscher won in 7:21; 
Oldfield on a Knox was second, and Bond on a Stearns 
third. A second 10-mile handicap race was won by 
Altman on a Hudson in 12:45; Oldfield with a Knox 
Was again second, and Kirscher third. 

In the one-mile speed trials the Darracq covered the 
distance in 37.24, and Walter Christie made it in 
33.15. 

While the races this year were not very numerous, 
Oldfield created a great deal of enthusiasm by his rec- 
ord-breaking driving, and it is probable that next year 
still other attempts will be made to reduce the time 
for short distances. The machine Oldfield used is in 
every way similar to a regular stock car except that 
it has a much larger engine of 185 x 200 millimeters 
(7.3x 7.9 inches) bore and stroke, capable of develop 
ing considerably more than its rated horse-power. 

A large portion of the old French plant at Panama 
was found to be serviceable, and is doing good work 
on the canal. Since 1906 the useless junk has been 
sold as scrap, and up to January, 1910, over ten thou 
sand tons have been shipped and sold. 
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The Nature of the Interior of the Earth, 

Especially during the past few years the structure 
and temperature of the interior of the earth have 
been an object of lively and insistent discussion; and 
not a lesser result of it is the plan to bore a hole to 
the kernel of the earth, by means of which may be 
investigated all the strata of the globe, which as they 
succeed one another toward its center indicate an 
increasing temperature in conformfy to a law. Flam- 
marion particularly has quickened this question very 
recently, and with it has busied the fancy both of 
expert and of layman. As lendfhg further vivid im- 
portance to the discussion, the gist of certain chapters 
of Dr. W. L. Meyer’s book, “Bewohnte Welten” (In- 
habited Worlds), recently published, may be cited. It 
affords a most interesting estimate of the temperature 
of the crust of the earth and of the interior volume 
of our native planet. This research discloses that the 
varying temperature of the atmosphere exercises an 
influe nce on the temperature of the crust of the earth 
only to quite inconsiderable depths. Already at a dis- 
tance of fifteen to twenty meters below the surface a 
uniform temperature of 9 deg. Celsius approxiniately 
as been ascertained, which prevails around the whole 
With increasing depth the degree of heat is 

This increase is called the geothermal de- 
In many holes that have been bored 
Generally 1 deg. of 


enlarged 
gree of depth. 
it varies with much frequency. 
increase of temperature of rock is indicated as often 
as 33.3 meters of greater 


depth are added. This 
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BUILDING THE HUGE CONCRETE LOCKS AT GATUN, 
PANAMA. 
SPECIAL APPLIANCES BY WHICH THIS HUGE ARTIFICIAL 
MONOLITH, 400 FEET WIDE, 4,000 FEET LONG, AND 
90 To 100 FRET DEEP, IS CONSTRUCTED, 

The work at Panama, and particularly at the great 
flight of double locks at Gatun, has now reached a 
stage at which the camera is able to catch some ade- 
quate impression of the titanic proportions of the 
work and record it for the interest of the outside 
world. We have all understood that the scale upon 
which work was being done at Panama was impres- 
sive, but it remains for the accompanying pictures to 
teach us just how stupendous is the mass of masonry 
which is slowly taking shape near the Atlantic end 
of the canal. 

The locks at Gatun will pass vessels up or down 
between sea level and the level of the lake which will 
be formed by the great Gatun dam immediately ad- 
joining the locks. The total height of 85 feet will 
be covered in three flights of approximately 28 feet 
each. In order to provide ample accommodation for 
future increase in traffic, and also as a contingency 
against total disablement of the locks, they are being 
built in duplicate, as shown in the plang herewith 
presented. Each lock will be 110 feet wide, and will 
have a usable length of 1,000 feet. To provide against 
the carrying away of gates and the consequent rush 
of water out of the lake, the former will be built in 
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mum of 18 to a maximum of 22 feet, the size varying 
according to the number of side culverts that are 
served. Now it can readily be undérstood that the 
cost of a work of this kind, involving the handling 
of 4,000,000 cubic yards of material, depends very 
largely upon the amount of labor involved. For in 
works of this character the cost of labor is the prin 
cipal item, and hence much thought has been given 
to the design of the appliances for handlin e con- 
crete and the huge “forms” (temporary i iclosing 
walls) within which the-concrete is deposited At 
the Gatun locks the sand and stone are deposited 
from cars in a stock pile running parallel with the 
lock site. On either bank above the huge excavation 
in which the locks are being built are a series of 
lofty steel towers (see front page and Figs. 2 and 7), 
between which are strung heavy, steel cables, by 
which the buckets containing the materials are trans 
ported. The concrete is picked up by these cables, run 
over the excavation and lowered at the desired point. 

The first part of the concrete work consisted in 
the laying of the huge slab of concrete, 392 feet wide 
and nearly 4,000 feet long, with a maximum thickness 
of 20 feet, which forms the floor of the locks. Dur- 
ing the construction of this floor, care was taken to 
provide circular transverse conduits with vertical 
openings through the floor, which led alternately to 
opposite side walls, there to connect with the main 
longitudinal, emptying and filling conduits. The next 
task was to erect the side 
walls; and it is this in- 
teresting work which is 
shown so clearly in the 
accompanying illustra 
tion. 

The walls are built in 
sections, each of which 
is about 40 feet wth 
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continued for greate! 
degrees of depth the im 
mediate result is that 
already at 60 kilomefers 
approximately, the con 
stituents of the crust of 
the earth are in fiery so 
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form of gas. The latest 
investigations conducted 
by Meyer remind us of 
the research of Tamman 
and others and of the 
results of experiments 
made to measure the 
speed of the progress of 
waves of seismic dis 
turbance. The collective 
result leads to the con- 
clusion that the real 
firm crust of the earth 
cannot be _ specifically 
thicker than 100 kilo- 
Among the phe- 
nomena sustaining this 


meters. 


conclusion is the  so- 

called magma which is occasionally expelled in a vol- 
canic eruption; when nearer to the center of the earth 
it has the form of gas, but under such stupendous 
pressure that at the distance aforementioned the sub- 
Stance seems to have the appearance of wax. So it 
is assumed that the temperature of the center of the 
earth lies between 20,000 and 100,000 deg. 

At this juncture Dr. Meyer seeks to satisfy the 
curosity of the inquirer with his statement of the 
equation of heat that occurs between the earth and 
the sun; the store of heat,"great beyond human com- 
putation, that streams forth over the geothermal de- 
srees of depth from the interior of the earth into end- 
less space is so far counterbalanced by the heat {m- 
parted to the earth by the rays of the sun that no 
decrease of the mean temperature of the surface: of 
the earth can be ascertained. It must be noted there- 
fore, that as on the temperature of the earth depend 
the most important processes of life, these are as- 
sured for an indefinite time at least. 

. — +2 
An Eruption of Etna, 

On March 24th the Sicilian voleano Etna began to 
erupt. The lava united in a vast stream 24 feet high 
and 1,200 feet wide, and at the time of going to press 
was threatening the destruction of Belpasso and 
Borello. 

The lava devastated large tracts of cultivated lands, 
such as vineyards and orchards, and has wrought 
havoc in t] oods. The village of Nidolo, near Nico- 
losi, has bi overed completely, and many huts and 
farmhouses have been destroyed, 





Cross-section of emergency dam in the closed posi 
tion, with wicket girders down and sliding 
gates partly in the lowered position. 


How the 4,000,000 cubic yards of concrete are being mixed and built into place at the Canal locks, 
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Diagram showing method of building the locks 


duplicate, with a considerable space of water between 
them; so that if a ship, overrunning, should strike 
the first gate, the second will remain intact. Also, 
at the entrance to the upper lock, there will be a 
huge swing bridge which, in the event of the gates 
being carried away, can be swung across the lock 
entrance, and a series of horizontal, vertically slid 
ing steel gates lowered down from the bridge, thus 
effectually shutting off the flow of water. Heavy 
fender chains will also protect the gates by receiv- 
ing the first shock of a collision and thus, partially 
if not altogether, absorbing the momentum. 

But the present story is concerned with the meth- 
ods which have been adopted for building this huge 
monolithic, or unjointed, mass of artificial masonry, 
into the construction of which will enter about four 
million cubic yards of concrete. In general, the locks 
may be described as consisting of a floor, 400 feet by 
3.800 feet in area, and of 20 feet maximum 
thickness, of two side walls, 50 feet in  thick- 
ness at their lowest part, and of a_ central 
dividing wall, 60 feet thick. (See diagrams.) 
The clear height of these walls from the floor of the 
dock to the coping is 68 to 96 feet. The inner faces 
forming the sides of the lock are vertical. The outer 
faces are built on an incline and are stepped, the 
horizontal thickness increasing with the depth of 
water in order to resist the lateral pressures. For 
emptying and filling the locks a series of transverse 
culverts, formed in the floor, lead to large longitu 
dinal culverts in the base of the walls (Figs. 1! 
and 6), the latter ranging in diameter from a mini- 
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Sand and stone are lifted from the 
stock pile to the mixers, and from the mixers the concrete is carried to 
the lock site by the two cantilever cranes, 


with a space of about 30 
feet between them. The 
wall is then completed 
by filling in the interven- 
ing vertical gaps. 

It is well understood 
that one of the most ex 
pensive elements in con 
crete construction is the 
building and manipula 











tion of the forms in 

which the concrete sets 

In smaller structures 

these are composed of 

timber; but because of 

the huge amount that 

CARs would be required and 

the big depreciation in 

AKER Se he the value of the timber 
oe Cie ven after use, this material 
Sano) anasto was altogether out of thie 

eo" T™o. | question. The plan 

a REN adopted is shown very 


clearly in our i!lustra- 
tions. The forms are 
built entirely of steel 
(Figs. 2, 4 and (45) 
Those for the inner ver- 
tical face of the walls 
consist of a series of 
massive steel towers of 
a triangular 
tion, to the vertical face of which is riveted a 
wall of steel plating, stiffened by horizontal channe! 
irons The towers are carried upon four 4wheel 
trucks, two under the front and two under the rear 
face, which run upon two pairs of rails laid on the 
floor of the lock and parallel with its longitudinal 
axis. The rear face of the walls, which is stepped 
closed by a _ series of separate rectangular “forms 


CTOSS-8eC- 


measuring about 6 feet on the vertical and 4 feet on 
the horizontal face. The ends of each wall section 
are closed by means of steel plates supported against 
vertical movable framework. Into the pocket as thus 
formed the concrete is dumped from the skips of the 
overhead cable, and tamped into place by the labor- 
ers, until the full 6 feet of height corresponding te 
the height of the rear stepping is completed. The 
walls are thus carried up three at a time until they 
have reached their full height. This work is very 
clearly shown in the front page engraving. where a 
skip is shown as having just delivered its load and 
the laborers are spreading and tamping the concrete 

To assist in making a firm joint between the mono 
lithic sections, vertical and horizontal key-ways, or 
pockets (Fig. 5) are formed in the abutting faces, 
which pockets are, of course, filled in with concrete 
as the intervening gaps between the walis are built 
up. This system of keying, coupled with the natural 
adhesion of the conerete, will prevent any tendency 
to cracking or separation of the walls at these points 
under hydraulic or earth pressure, or under the rack- 
ing strains of an earthquake shock 

A most interesting piece of stee] form work is that 
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of the easterly lock rhe circular timber work distant hills. The lake of water seen to the right of 
the position of the upper end of the first lock the rock embankment is formed by the hydraulic 
Just beyond this are two sections of the steel forms dredges which are being used in making the Gatun 
for the main central conduit by which water will be dam. Half a mile to the north, also extending across 

ed from the lake to the upper lock. Just beyond the the valley from the northerly end of the locks, j 
wall which extends across the picture to the right similar rock fill; and huge dredges are now eng d 
hand bank will be located the emergency dam above in pumping silt and water from the Chagres. and 
referred to; and beyond. that will extend the three from the various contiguous channels, into the big 
piers which will form the lock entrance from the basin half a mile wide and over a mile long thus 
lake The embankment which will be seen running formed. The water drains off through the rock fill, 
out as an extension of the natural bank to the right leaving the fine silt in a firmly compacted, impermeable 
picture is the rock fill forming the south mass, which is so dense that it will be impossible 

* the great Gatun dam, which extends to for the waters of the lake ever to seep through 

across the valley to a junction with the If the reader have sufficient imagination he can. by 














he forms consist of col- Looking into the middle lock excavation from the east bank. To the k ft, section of side wall with forms yet 


kept ir 4 in place. In center of excavation, the middle ws eing built in sections To the rht i 
has set a side wall section showing the movable form in place and a portion of the tr: 
thdrawn upon which it is transported 


Fig 2.—General view of middle lock 


esr es reas ere © 


enter of stepped wall are the ee] forms for conduit for filling the locks, Beyond the wall will be the emergency dam and the entrance piers, which 
© the right is the rock fill which forms the southern toe of the Gatun dam. Back of it are the water and silt, which have been 
pumped up from the Ct es to form the main body of the dam 


Fig. 3.—General view of south end of Gatun locks. 
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lool it this picture, fairly depict the scene as it 
will spear when the canal is completed, supposing, 
of course, the side wall were broken away to give him 
an tructed view To the right the bank will 
be shut off by the walls of the lock structure, and to 
the left he will see the three eoncrete piers extend- 
ing far out into a vast lake of water which will cover 
all tl pace now occupied by tracks, telegraph lines, 
and kments, and will extend in an unbroken 
surface until it reaches the hills in the far distance. 
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Efficiency of Steam Turbine Nozzles, 

Some experiments upon steam turbine nozzles, ex- 
panding steam from ordinary boiler pressures to 
condenser pressures, are described in a paper pre 
sented to the American Society of Mechanical Engi 
neers by Prof. Sibley and T. R. Kemble. The main 
results are worth noting, and confirm the claims 
made for the efficiency of nozzles by turbine makers 
Efficiences of from 90 to 95 per cent were regularly 
obtained. The actual discharge from the nozzles, 
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stated as a percentage of the theoretical discharg 
was of the same order as the efficiencies Most in 
teresting, however, was the apparent lack of influ 
ence exerted by the form of the nozzle, even when 
this might have been expected to be onsiderable 
as, for instance, when the section changed from elt 
cular at the neck to square at the discharge, or 
when a conical needle protruded into the nozzle from 

’ 


the inlet end Smoothness of surface was, howev: 


an important factor 



































This is a completed section of the middle lock side wall. It is 530 feet wide by 78 feet high. In the base is one of 


the main filling and emptying conduits. The vertical recesses 
the section together. 


8, consisting of vertical plate steel walls carried on trussed steel towers, are 
r four-wheel trucks, and run upon two lines of double track, 


These movable fort 
ire Lo aselet ln Keying 


i upon fou 


extending the fall length of locks. 
Fig. 4.—Steel forms in place for building center wall, Fig. 5.—A completed section 0 side wall. 


























The gaps will be filled with concrete, keyed and cemented firmly in place, thus providi: 


' te forme are already set up acroe 


= ane 
i), carried down everywhere to solid rock, will serve to prevent seepage of water through the 
tinuous monolithic wa The angle pla 


earthen dam. 


Fig. 6.—Portion of concrete core wall, Miraflores dam. Fig. 7.—Sections of easterly side wall, upper lock 
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Prof Bos ha l ified 
Dot fort n ! ofa 
roup of stars Taurus 
hich at t | x to 
ret lt I vement 
through space like a flock 
f wild gw in the air 


It has also been known 
for some time that five of 


the bright stars of the 


Great Bear form a si lar 
group ind ! cent i? . 
through the studies of two 
Gierman astronomers I 


At ll o'clock: Mar. 8 


Potsdam and At 10% o'clock: Mar. 16 


dendorf? of 


Herzsprung of Gdottingen, At 10 o'clock: Mar. 23 
it has been found that 
several other conspicuous 
tars. in different parts of 


the sky so belong to it 


All thes« 


moving in th 


stars are really 
same direc- 
tion, and at the same rate, and hence they all appear 


to be moving away from the same point in the heavens, 


though in quit lifferent directions, for some pass 
our system on one side, and some on another They 
ought on th hypothesis still to be approaching us 
nd the troscop he that this is actually the 
Case th obs« ed locit of approach agreeing 
loselty with those dicted theory 
The star of this ystem are shown on our map 
First comes the group in Ursa Major—the star Y 


Alcor, the 


Mizar (€), and also two other 


6, «, and ¢, all in the Great Dipper—with 


small companion of 


Stars not shown on the map; one of them about a 


above the line joining it to ¢ 
northernmost of two fifth-magnitude 


which lat- 


degree from «, a litth 
ind the other the 
tars not quite half way from 8 toward », 


r star is shown on the map north of @ 


All ti eight stars are relatively about as close to- 
her as they look to us, and are at about the same 
dista: ‘ olar system—65 to 75 light-years. 
rl an | ted with accuracy when once we 
know { t ¢ 1 really moving and how fast 


hich, owing to 


ippear to 
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other stars of the group 


ire identified by the fact that their apparent motions 


arried as far again rhe 


i also directed away from this point, though they 
idel) uttered over the sky Two of them are 
nearly in line with the stars of the Dipper, though 


Aurige and a Corona 
group 
latter is about as far off 


far removed on eath side 


the former is the remotest of the about 150 


ht-years away, while the 


viously dest ribe d 


i ho I 
arthe1 outhward, in quite a different direction, 
the tar Leonis, whose calculated distance of 39 

ight-years puts it much nearer than these others, 


and suggests that direct observations of its parallax 


Finally, and remarkable 


would be desirabl most 


of all, the splendid Sirius is undoubtedly a member 


of the same group. It owes its brightness to its rela- 


tive nearness to only § light-years according to 


t demand f theor hich in this case is con- 


firmed in a most atistactory way by direct obser- 


vation 





At 9'4 o'clock: March 30 
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When the actual brightness of the other stars of 
the system is computed, it is seen that Sirius is actu- 
ally one of the fainter members of the system Its 
total light is about thirty times that of the sun. while 
that of the Dipper and of q@ 


averages fully twice as much, and that of 8 


principal stars of the 
Coronas 
Aurigae is about ten times as great Delta Leonis, 
on the other hand, is only about ten times as bright 
as the sun, and the fainter stars near the Dipper, 
while still exceeding the 


belonging to the system, 


sun in luminosity, are only two or three times as 
bright 

This system therefore consists of unusually bright 
stars It is remarkable also for the great extent in 
fetween the 


space outer stars of the group there 


must be hundreds of stars, of which our sun is one, 
which have no connection with it It is as if a dozen 
men were all walking through a confused crowd, all 
in the same direction and at the same speed. Though 
many of the crowd intervene, the mere fact of their 


progress toward the same point serves to distinguish 


them, and is a mark of their common origin 


It may be added in conclusion that a very large 
proportion of these tars, at least six out of the ten 
hown on the map ire eitl visually or 


opically double 


spectro 


Turning now to the constellations, 
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we may fix our eyes first on the North Star. The Lit- 
tle Bear, to which this belongs, while not one of the 
most conspicuous groups, is easily recognizable, being 
a tolerably good “Dipper,” though less lifelike (if the 
phrase may be pardoned) than its larger neighbor 
The figure of the Bear, as shown in our initial, can 
hardly be made out except that th. line of stars end- 
ing in Polaris makes quite an unnaturally long tail 
Polaris itself, apart from its position, is noteworthy 
as a double star, observable with a small telescope, 
while the spectroscope shows that the brighter one of 
the two is attended by two invisible companions, one 
with a period of less than three days, the other, much 
more remote, with one of several years. 

Around the Bear coils the Dragon, and higher up, 
almost overhead, the Great Bear pursues her course. 
South of this we find the Lion, and below, all along 
the southern sky, the ungainly length of the Sea Ser- 
Above this come the small constellations 
and the Cup, and then the Virgin, 

all whose stars are far 
by Jupiter, 


pent, Hydra. 
of the Crow 


surpassed 
their companion In the 
east we see the red 
Arcturus, and lower down 
the semi-circle of the 
Crown, and Hercules, just 
rising. Passing around to 
the north, we find Cepheus 
and Cassiopeia, below the 


Pole, and then Perseus 
and Auriga in the north 
West Taurus is low 
in the west, and Gemini 
above him, with the planet 
Mars between the two 
Orion and Canis Major are 


sky, 
with Canis Minor above 


the southwestern 


THE PLANETS 
Mercury is theoretically 
a morning st intil the 
5th, and 
after that 
will not be observable un- 
til the latter part of the 


evening star 
but he 


Horizon 


date; 


nN 


month, when he sets an 
hour and a half after the 
sun and should be easily 
dark 
time he is in 


seen shortly after 
At this 
Taurus, and on the 29th 
he passes close to the 
Pleiades, which he much 
surpasses in brightness 
Venus is a morning star 
rising about 4 A. M. on 
the Ist and 3:15 A. M. on 
the 30th. She is extreme- 
ly brilliant, and cannot 
possibly be mistaken 
Mars is evening star 
in Gemini, slowly moving 


At 9 o'clock: Apr. 7 
At 81% o'clock: Apr. 14, 
At 8 o'clock; Apr. 22. eastward among the stars 
and still losing in bright- 
ness as he recedes from 
us. He is very far north 
all through the month, and 
consequently remains in 
sight until after 1h P. M. 
Jupiter is just past opposition, and dominates the 
evening sky. Telescopically, the transits and eclipses 
of his satellites are among the most fascinating spec- 
tacles in the heavens, especially when the round black 
shadows of the satellites can be seen on the planet's 
disk, as happens on the 3d, 9th, 19th, 18th. and 
25th during the evening hours in our part of the 
world. 

Saturn is in conjunction with the sun on the 16th, 
and is unobservable throughout the month. 

Uranus is in quadrature west of the sun on the 
15th, and is observable in the morning. Neptune, 
which is in a similar position on the opposite side 
of the sun on the 7th, can be seen, with a suitable 
telescope, in the evening. 

The moon is in her last quarter at 8 P. M. on the 
2d, new at 4 P. M. on the 9th, in her first quarter at 
9 A. M. on the 16th, and full at 8 A. M. on the 24th 
She is nearest us on the 10th, and farthest away on 
the 24th. She is in conjunction with Uranus on th 
3d, Venus on the 6th, Mercury and Saturn on tl 
§th—the three bodies being apparently close togeth« 
but also so near the sun that they cannot be seen 
with Mars on the 13th, Neptune on the 15th, and 
Jupiter pretty closely ep the night of the 21st 

Princeton University Observatory, 
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NOVEL 


Prof Lippmann recently described before the 
Academy of Sciences at Paris some novel changeable 
photographs made according to a method devised by 
M. Estanave, secretary of the Faculty of Sciences of 
Marseilles 

M. Estanave produced a dia-positive on glass of a 
sleeping woman. By inclining the picture a few milli- 
meters and rocking it slightly, the eyes apparently 
open like the eyes of a porcelain doll, with the ex- 
ception, however, that the entire face livens up in 
a most extraordinary manner Incline the picture 
back and the eyes slowly close again The photo- 
graphs when reproduced for publication in a paper 
such as the Screntiric AMERICAN unfortunately can- 
not be used to obtain the effect because of the ne- 
cessity of employing a special half-tone screen. 

In order to explain how M. Estanave obtains his 
picture, let us consider two different photographs— 
the one D representing a sleeping woman, the other 
E the same woman awake. Each photographic posi- 
tive is ruled horizontally from top to bottom, so that 
both photographs appear finely banded If we re- 
move from the positive D even alternate pairs of 
bands, and from the positive & odd alternate pairs 
of bands, and if we place upon the positive D the 
bands taken from #, and upon £E the bands taken 
from DPD. we will obtain two new pictures, which we 
may designate D' and E These new pictures D' and 
E' are composites of D and E£. If the bands are nar- 
row enough, 30 per centimeter, for example, their 

















THE SLEEPING WOMAN. 


discontinuity will not be noticed The composite 
pictures will apparently be complete and comparable 
with the half-tone pictures to be found in the Scien- 
Tiric AMERICAN or in any other modern illustrated 
periodical 

Let us now combine the two composites D' and E’. 
{In other words, let us transpose strips of D' and 


CHANGEABLE 
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strips of E' without disturbing their order. We ob- 
tain still another positive D*, formed by the combi- 
nation of the two preceding positives. When looked 
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MODIFIED FORM OF THE DISCOVERY. 


at directly this new positive D*® is rather confusing; 
but when looked at through a glass plate ruled alter- 
nately with horizontal opaque and transparent bands 
of a width equal to those constituting the positive 
itself, quite a different effect is obtained. If we hold 
this glass screen in such a manner that the opaque 
bands cover the bands of the positive Z' we will see 
only the bands of the positive D, and we will obtain 
the portrait of a sleeping woman. On the other hand, 
if the screen be slightly shifted so that the bands of 
the positive E' are covered we will have a portrait 
of a woman wide awake. Since the different effects 
are obtained simply by shifting the screen, the single 
photographic view seen through. it can be caused to 
change its appearance very rapidly’ simply, by chang- 
ing the speed of the screen movements. 

In actual practice the ruling of the positives and 
the transposition of the bands, as well as the use 
of a suitable screen, is attended with consider- 
able difficulty. For that reason, M. Estanave has 
devised a simpler method which is illustrated in the 
accompanying diagram. 

Let aand b be two different objects, the luminous 
tays from which fall upon a sensitive plate or a 
ground glass EE’. In the path of these rays at a 
suitable distance, the horizontal ruled screen RR' is 
placed In the diagram the spaces separating the 
lines of the screen are considerably exaggerated and 
the screen itself is shown in vertical section. Such 
is the position of the screen that the sensitive plate 
will receive a series of images of a' alternating with 
images of Db’. 

In making the positive photograph according to 
this method, the subject is first placed at Oa and then 
at Ob. At Oa the subject must appear asleep, and at 
Ob wide awake. A composite picture will be obtained 
on the sensitive plate If this picture be examined 
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PHOTOGRAPHS 


th-ough a screen similar to that by means of which 
the picture was made, and the visual angle be varied 
either by shifting the eye or shifting the screen, the 
portrait will apparently open and close its eyes 

Theoretically several different pictures can thus bs 
superimposed. In actual practice M, BHstanave has 
combined three which are clearly visible. However, 
there is a limit to the number of pictures that can 
thus be combined, for the positives become mure and 
more incomplete as the filiform bands composing them 
are more and more elongated In the case of two 
aspects, the elements of an image are adjacent, th 
one to the other; with three aspects, the consecutive 
elements of an image are separated by two eiements 
belonging respectively to each of the two other 
images, and so on. 

In order to simplify the adjustment of the screen 
relatively to the composite image, and in fact to 
avoid adjustment entirely, M. Hstanave employs an 
improved auto-stereoscopic plate which he has tin 
vented This plate is ruled with a screen on the 
side which is not emulsified, the rulings being such 
that alternate opaque and transparent bands are pro 
duced. The new invention of M. Estanave’s is so con 
ceived that the plate serves a double purpose The 
plate is mounted with the ruled surface in front; or 
it can be so placed that the ruled surface is either 
horizontal or vertical When the ruled surface is 
placed horizontally, changeable photographs are ob- 
tained. With the ruling vertically placed images can 

















THE WAKING WOMAN. 


be obtained directly visible to the eye with a stereo 
scopic effect. With two stereoscopic lenses mounted 
so as to obtain filiform images formed by the super 
position of the two images of the object taken under 
the same aspect, the vertical lines of the screen se 
lect for each eye the particular image of the sterco- 
scopic couple which are intended for it 








Mother-of-Pearl Imitations, 

At a very early period repeated efforts were made 
to replace mother-of-pearl, so expensive at times, by 
some substance possessing the same valuable proper- 
ties, but the results arrived at always fell far short 
of the expectations which were entertained, and these 
attempts were, therefore, gradually entirely aban- 
doned. Recently attention has again been directed to 
the same problem, it being* believed that the progress 
made in chemistry and applied science afforded 
srounds for hoping for more favorable results. And, 
in fact, some of the imitations of mother-of-pearl now 
made seem to show that these expectations will not 
be disappointed It is true that hitherto but few 
detailed directions for making artificial mother-of- 
pearl have appeared in technical literature, for the 
simple reason that the methods which have led to 
Successful results have for the most part been kept 
carefully secret, but a careful study of international 
patent literature shows that there are now various 
processes for making these imitations, some of them 
resting on a solid scientific basis. It is at once evi- 
dent t! imitations such as sheet gelatine steeped in 
fish-s: ence, or Cologne glue saturated with 
aluminivs ilver, will never gain a footing as genuine 
Substitutes when, for instance, not even the well- 
known iloid mother-of-pearl can gain recognition 


as an equivalent. The purpose to which artificial 


mother-of-pearl is appliea determines the degree of 
its efficiency as a substitute, and this degree of effici 
ency in its turn depends mainly on its external resem- 
biance to the natural product. For combs, hat-pin 
heads, etc., celluloid mother-of-pearl may be used with- 
out hesitation as an imitation; for ornaments, on the 
other hand, such as fastening pins, buckles, etc., the 
preference will naturally be given to substances whose 
external resemblance to the genuine material is com- 
plete or nearly so Special interest, therefore, at- 
taches to a new method of preparing artificial mother- 
of-pearl, which we proceed to describe in detail. 

The ascertained fact that collodion, mixed with car- 
bon bisulphide and a few parts of pearl-silver fluid, 
yielded a substance more or less resembling mother- 
of-pearl, led to a method of working directly with 
cellulose solutions, and in this way the celluloid 
mother-of-pearl already mentioned was obtained, a 
material which has been used for a variety of pur- 
poses in the industrial arts. As, however, the in- 
flammability of celluloid considerably restricted the 
employment of this new material, efforts were made 
to replace celluloid by another substance. This sub- 
stance was cellite. The process of preparing artificial 
mother-of-pear! from this base is as follows: 100 parts 
of cellite dissolved in 80 to 90 parts of glacial acetic 


acid or chloroform are mixed with 20 parts of il- 
cined magnesia and 4 to 8 parts of pearl essence, with 
continual stirring In this way a more or less viscid 
mass is obtained, which is allowed to dry in the 
air. If a few drops of carbon bisulphide are added 
to the liquid solution, a beautiful iridescent luster is 
imparted. As cellite dissolves comparativeiy slowly, 
it is advisable to prepare the solution a day or two 
beforehand. In case of need, the process of dissolving 
may be somewhat accelerated by slow heating in a 
water-bath. When dry, the artificial mother-of-pearl 
presents the appearance of polished mother-of-pearl! 
plates, but in addition it is distinguished by ereat 
ductility and elasticity The treatment of this arti- 
ficial product is, therefore, much easier than that of 
genuine mother-of-pearl It has also been attempted 
to substitute mother-of-pear] dust for magnesia, and 
very satisfactory results have been obtained in this 


way It is also possible by means of this process to 
produce artificial pearls exactly like real ones For 
this purpose the artificial product is prepared in 
rather thick plates, from which sticks are cut and 
pearls of any desired size and form turned of he 
lathe These pearls are superior in poir of re- 
semblance to the natural product to the fish or wax 
pearls hitherto made from elas nd are no brittle 


as the latter.—Deutsche Goldschmiede Zeitung 
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NOTES ON OVERHAULING A BOAT 


Squa Bunging Boats.—I think square bungs 
are a big imp over round bungs. They do 
ne veake planking or chafing streaks and may 
mo 

rh hafin ak ot und stern that has been 
bunges i migi invariably breaks sooner 

tl uund bungs have been inserted 
W re the square bung is used the nail is driven and 
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SQUARE BUNGING. 
set The squa inch hich igs a trifle larger than 


the nail head, is then driven in making the aperture 


for the square bung This punch should be hardened 
and ground on an emery wheel, making the corner just 
us keen and sharp as possibl Oblong rectangular 


bungs are pret ible vhere the boat nail is used in 
planking, et The bungs are quite easily made 


6 of an inch square with a small buzz saw, tilting 


aw table slightly to produce the taper on two 

ides of the bung 
Wheel Calker The wheel calker illustrated here- 
with will easily foree cotton into solid wood where 
there i ne seam or joint The shape gives one con- 
siderable leverage The cotton is first placed along 


the seam by attaching it with the point of a knife at 


hort distances, just enough to keep it in line with 
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WHEEL CALKER. 


the joint. It is now ready for the knife shaped wheel, 
which calks it ry rapidly. Take a strip of iron % 
by ™% inch thick, 2% feet long, and bend it to a flaring 
bottom of the U should be 4 inches 
scross and to it the wheels are riveted. The iron strip 
hould be drawn down a little on the ends to receive 
the handles The wheels are 1% inches in diameter 


One of the wheels has a square edge 1/16 of an inch 


thick The other wheel is 3/16 of an inch thick with 
the edge sharpened like a f There is a simple 
gauge placed on the framework near the square edged 
wheel which allows one to for the cotton to the 


desired depth to receive the putty 

Marking the Water Line on a Boat Level the boat 
athwartships, and decide where you would like your 
water line, which in the case of a launch or small 
motor boat should be from two to three inches out 
of water when the boat is afloat. Take two straight 
edges 12 or 14 feet long, placed level athwartships 
to the boet, one at the bow and one at the stern, at 
the height of the water line decided upon. Stretch a 





2 
a ——— 
= 
£3 
os 


a 
ZN 


MARKING THE WATER LINE ON A BOAT. 


1 act traight edges with the weight at eaeh 
ind let it just touch the bilge of 

i may dot your water line along 

the hu to make a true line is with 
i thi ul hes wide and 10 or 12 feet 
ong 1 sed against the boat to 
I particular to keep the 
| I nd you can correctly 


thod of W Pal a lever 


eight feet long, pla u n tl round 


BY ALBERT F. BISHOP 


near the bow. Let the fulcrum (at 2 in the drawing) 
be just six inches from the end (1) of the lever that 


is under the bow of boat. A person that would weigh, 


say a hundred and fifty pounds, should work along on 
the lever, say to 3 or until the weight of his body 
bow of the boat clear of the block 
ing. With a piece of chalk make a mark on the lever 
at this point Divide the distance from the fulcrum 


would just lift the 


to the chalk mark into 6-inch spaces and add 150 


pounds for each space. For instance, eight space 





WEIGHING A BOAT WITH A LEVER. 


would mean 1,200 pounds, which would be a little less 
than half the weight of the boat, as the bow end is 
generaliy the lighter Now raise the stern with the 
lever in the same manner. The boat being heavier at 
this end will call for more spaces. When this weiglit 
has been determined add the two weights and the re- 
sult will not be far out for the entire boat. The 
blockings the boat rests on while the boat is liffea 
should be at the extreme end 

A Home-made Lifting Jack The jack here illus 
trated is made with a screw an inch in diameter and 
eight or more in length and a good heavy nut, the 
corners of which have been notched down with a file 
to receive a heavy washer The part of the nut which 


comes through the washer should come through far 
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A HOME-MADE LIFTING JACK. 


enough to allow for good heavy riveting on the washer 
This makes the base for the nut to rest on and it is 
then placed on a wooden block, which is well secured 
with four wood screws. The base of the jack is a 
heavy block placed with the grain running at right 
angles to the upper block which holds the nut. The cap 
and lever require no description The broad base 
prevents the jack from settling in the earth and from 
capsizing as well, which is a good feature around boat 
work 

A Home-made Wheel Puller A simple wheel puller 
can be made by taking a piece of maple about 3! 
inches square and about sixteen in length and fitting 
it with the bolts about as shown in the accompanying 


sketch. The nut for the center screw has the washer 
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HOME-MADE WHEEL PULLER. 


attached to it in the same way as in the lifting jack 
and it is similarly attached to the maple. The wheel 
bolts carry two broad nuts to catch on the rear face 
of the web or pokes of the wheel The wheel is 


shown in dotted lines. This device is often resorted to 
in removing wheel rom gasoline engines. This im- 
plement and the lifting jack have been in use four 
or five years. They have stood lots of wear and ap- 


parently are as strong as ever. A greater leverage 


en the wheel puller is obtained on the outside bolts 
with any suitable wrench 

Convenient Flywheel for Gasolene Engines.—Most 
all the flywheels for small marine gasolene engines 
are filled up with spokes or webs with few holes in 
them, which makes it very awkward to get at the ee. 
centric strap and pump to tighten the nuts and stuffing 
box. Nearly every time this is done the man in charge 
of the engine uses a cold chisel or screwdriver with a 
hammer. I have designed a wheel and used it on my 
engine for four years. It has only two spokes and a 
hand rim, doing away with the cranking handle, 
which is a dangerous feature. The plate lying on the 
floor covers the key as well as the spokes, and is at- 
tached with two machine screws. 

This makes a very tidy looking wheel which is abso- 


lutely safe because there is no danger of getting 





A CONVENIENT FLYWHEEL. 


caught in the spokes It is a great convenience in 
cleaning behind the wheel or repainting, as it does not 
take a minute to remove the cover piate when d« 
sired. A wrench is the proper thing to use on the nut 
instead of a cold chisel. It can be done where this 
style of wheel is used. 

Tuanel for Gasoline-——The tunnel here shown is a 
practical one. You can capsize a five gallon can of 
gasoline and allow it to rest in the tunnel until it is 
empty, as illustrated in Fig. 1. A breeze of wind will 
not blow it one side slopping it over, which always 
happens when trying to pour out of the can into the 
ordinary tunnel. The practical tunnel has a long piece of 
%-inch tubing which goes well down into the tank 
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IMPROVED GASOLINE TUNNEL. 


and should always be smaller than the receiving hole 
in the gasoline tank. The supports for the tunnel! are 
made out of galvanized iron 1 inch wide and 1/16 
thick, bending the upper end to conform to the angle 
of the cone while the lower end is bent around a 
3/16-inch galvanized wire hoop about ten inches in 
diameter. A trifle larger than the upper part of the 
tunnel is good proportion. 

This part of the tunnel is a standard article which 
can readily be procured. The parts that are attached 
are well soldered. It is not necessary to rivet them 
Place a wire gauge about fifty or sixty mesh to the 
inch inside of the tunnel. If a chamois filter is de 
sired make a band of metal that will easily slip inside 
of upper part of the tunnel. The lower end of this 
is covered with chamois, which is held in place with 
small twine. Tack a strip of vulcanized fiber to the 
measuring stick. 

The graduations of gallons should be marked with 
lamp black mixed with shellac. The vulcanized fiber 
turns a sharp and pronounced shade when dipped in 
gasoline, which is readily seen. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 
\V!TACHMENT FOR GARMENT-SUPPORT- 
S. Martin, New Holland, Pa, The 
purpe of this invention to provide an at- 
ment which can be used in place of buttons, 


ERS J. 


is 


d which will cause the supporters to have 
utral draft on the garment instead of hold- 

ing the garment up from one of its sides, 
whereby the garment will be so supported that 


be comfortable to the wearer and 


hang in better shape. 


ill more 


Electrical Devices, 
rHLLEPHONE-TRANSMITTER. 
x. ZY. The 


w. WHITtT- 


eN, Schenectady, invention is 


pted for use in connection with heavy cur- 
rents It contemplates such a distribution of 
the carbon granules employed in the _ trans- 
mitter, that the current used may be employed 


as a slowly pulsating current, a rapidly pulsat- 
or an alternating current, by merely chang- 
the 


electric connections. 


Ing 
Of Interest to Farmers, 


COTTON-BALING RESS E. A. WITHERS, 


Atlanta, Ga An object here is to provide a 
cotton tamper driven by a slow acting power 
screw, in which the movement of the head is 
increased, thereby decreasing the time taken 
in pressing the successive changes, with means 
for changing the attachment of the head so 
that the movement of the power screw may 
communicated directly to the latter, thereby 
nereasing the power for baling purposes. 

KGG CANDLING AND PACKING MA- 
CHUINE.—H. Prerer, Vehling, Neb. The in- 
ventor provides a machine that holds for a 
short time the eggs being treated in position 
to subjected to a light test for decomposi- 
tion; and provides machine which will au- 
tomatically pack eggs in suitable receptacles. 
Che machine is simple in construction and re- 
quires the attention of but one operator. 

Of General Interest, 

CURRENT WATER-WHEEL.—L, Lemert, 
jrownstown, Il rhis wheel is of the kind 
adapted to be set in the side of a bank or at 
the end of a jetty, so that the working half 
of the wheel may be exposed to the current. 
An object of the invention is to form a simple | 
and efficient water wheel, which will utilize 
the nerg n a flowing stream without the 
necessity of building a dam or the like. 

MUSICAL GARDEN GRNAMENT.—A. 5S. 
Jaxopson, New York, N. Y This ornament is 









for use in houses and gardens. It is beautiful 
and attractive to the eye, and produces by the 
action of gentle breezes thereon, a_ ringing | 
sound of such thereal sweetness and such 
delicacy and variety of tones which will ap- 
pear to be at a great distance and yet indefi- 
nitely near, so that they will produce an al- 
most magical soothing effect on the hearers. 

PROPELLER-GUARD.—J. L. HawrHorne? 
l’aterson, N. J. To overcome the danger of | 
submerged rocks, the inventor has designed a 
propeller guard which in general consists of a 
frame exten¢ beneath the propeller shaft 
and propeller, both the shaft and guard being 
supported to swing upwardly when the guard 
strikes an obstruction, thus allowing the pro- 
peller to ride safely over. 

SCAFFOLD.—-H. 0. Corrin, Terre Haute, 
Ind. In the present patent the invention has | 
reference to scaffolds, and it has for its object 


the provision of a scaffold which can be quickly 


erected or dismantled and one which when in 
position will afford a strong and ready sup- 
port All the parts are capable of being 
quickly packed for transportation. 

COMBINED CANE AND CAMP-STOOL., 
M. KILLIAN, Elkton, Colo This folding device 
can be easily carried about and will serve not 
nly for a seat when unfolded, but may 
serve as a walking stick or cane when folded. 
‘he main folding parts are so arranged that 
when folded they will fit together so as to 
make a compact structure without sacrificing 
in any way the strength of the supporting 
members. 


ANCHORING-BASE FOR POSTS.—P._ T. 
KatLey, Newport, R. I The object of this in- 
ventor is to provide a base in which there are 
of spikes which may be 
into the ground after the base is set in 
The means for adjustably 
a fence post, whereby the post may 
alined. 


FLASH-LIGHT. 


two sets anchoring 


driven 
position. base has 
upporting 
eadily be 


H. A. WHITFIELD, New 


York, N. Y. In this case the object is to pro- 
duce a flash-light having improved means for 
holding and exploding a cartridge or flash 


powder and further, to provide a construction 


which will enable the device to be used also 
for supporting and firing flash papers or flash 
sheets, 

DERRICK DUMPiNG DEVICE.—Cc. H. 
Perers, H. Hart, and §S. C. STINECIPEER, 


Brown Station, N. Y. The device is arranged 
permit of tilting the bucket at any time or 


in whatever position the boom may be in at the 
time. For this, use is made of a dump drum 
aud a dump line adapted to be wound up or 
unwound on the drum, the line passing from 


the drum through a sheave block, swiveled on 
the lower end of the mast, to then pass over 
hoisting means on the upper end of the mast 
and the outer end of the boom, to connect 


with the bucket to tilt the latter. 


Mardware and Tools, 

TOOL-HOLDER. E. Rawson, Lewiston, 
Idaho. Means are provided by which the tool 
may be quickly applied and detached from the 
holder, consisting of a locking member jour- 
naled in the spindle, a clutch, a wrench jour- 
naled in the clutch, movable into and out of 
engagement with the member, and means for 
moving the clutch to engage and lock the 
spindle against rotation during the operation 
of the wrench, 

SEAL-HOLDING MECHANISM FOR LOCKS. 
~C, H. Jounson, Petaluma, Cal. This hasp 
lock has novel details that enable the retention 
of a paper seal within the lock over the keyhole 
therein, which, if perforated, or removed after 
the lid has been closed and secured by the 
lock, will expose the fraudulent opening of the 
lock, and receptacle upon which it is mounted. 

WRENCH.—H. Hanp and T. Hann, Seattle, 
Wash. This improvement provides a wrench 
which can be used either as a pipe wrench or 
for turning nuts. The wrench is self adjusting 
from about one-haif inch to about a two-inch 
tap or nut, is constructed that it has no 
weak parts to spring or to get out of order, 
jand made in different sizes to suit a 
| particular purpose. 

INKSTAND.—J. J. Hopy, New York, N. Y. 
The aim of this inventor is to produce an ink 
stand enabling the ink to be readily accessibie 
to the pen whatever may be the quantity of the 
ink in the stand, and to provide an arrangement 
the position of the inkstand can be 
suit the quantity of ink which 
it contains. Mr. Hoey has invented another 
}stand of the mountain reservoir type in 
which he provides means for preventing the 
}overflow cause by numerous and well known 
difficulties. He also provides means which will 
| facilitate the filling of the reservoir. 


sO 


can be 





whereby 
adjusted to 


or 


Heating and Lighting. 


LAMP-SHADE HOLDER.—J4J. 
Shamokin, Pa. This invention relates to im- 
provements in shade holders, and more par- 
ticularly to a construction for facilitating the 
attachment of the shade holder to the socket 
of an incandescent electric light. It avoids the 
use of screws, bolts, or other similar fastening 
members, and the necessity of relying entirely 
upon the resiliency of the metal. 
| BOILER.—J. G. Haypen, New Lexington, 
|Ohio. The aim of the invention is to provide 
boiler for use in heating water for dwelling 
and the like, which a burner 
j}especially adapted for the use of natural gas, 
| which can be easily regulated to insure efficient 
}combustion by means of which water can 
|}readily heated, and which is compact in form. 
| WATER-HEATER.—A. F. MILLAN, Manning- 
jton, W. Va. This heater comprises a stand pipe 
at the bottom of which any source of heat such 
‘as a common burner may be arranged. This 
| pipe is surrounded by a casing at the top and 
bottom of which water connections are pro- 
vided for the inlet and outlet of water to be 
jheated. The stand pipe forming the flue of 
the burner is corrugated radially to provide 
an increased radiating surface and to divide 
the water into a series of thin flues. 





CRUIKSHANK, 
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houses includes 


be 


Household Utilities, 
BED-COVER SUPPORT.—E. D. Prerstone, 
Chicago, Ill. This invention pertains to a de- 
vice, the purpose of which to support the 
covers of a bed at the foot of the bed so as to 


is 


relieve the feet from the weight of the bed 
clothes. The device is particularly useful as an 
attachment to the bed of an invalid, and it is 
also useful in sumnier to keep the feet cool. 
VENTILATOR.—R. M. Hitt, New York, 
N. Y. This invention relates to ventilators 


adapted to be detachably secured to the win- 
dow casing, so that the window may be opened 
a short distance to permit the entrance or es 
cape of air, and, at the same time, to prevent 
direct drafts or strong currents, and to pre 
vent the admission of rain, hail, snow, sleet, 
and foreign bodies. 

IRONING-BOARD.—ANNE M. GARMAN, Ia 
Beau, S. D. The intention here is to provide 
a main frame clothes-horse, upon which 
clothes may be hung after ironing, and to this 
frame attach folding arms, provided with tron- 
ing boards and nets, in which the clothes may 
placed before ironing. One ironing board 
may be used for larger pieces such as sheets 
table linen, while the other used for 
work. 


of 


be 
and is 
smaller 

HAIR-CURLER.—W. M. WILti~Man, Mahanoy 
City, Pa. This invention is for use for curling 
the hair of women and children. The aim is 
to produce a device which can be readily ap- 
plied when in practical use. Instead of mak 
ing the device of round cross section it may be 
angular or square, so as to produce a 
effect in the hair. 


made 

wave 
Machines and Mechanical Devices, 
PIPE-PULLING MACHINE.—C. D. SHorrts, 

Fern, Pa. The aim of this inventor is to pro- 


vide a machine having an extensible mast 
which is adapted to fold down upon the frame 
of the device, the entire structure being 


mounted upon wheels, so that it can be readily 
moved to and from the localities of the oil or 
artesian wells. 

PIANO-CASING.—F, Renrex, New York, 
N. Y. In this instance the improvement refers 





to pianos, and the aim is to provide a piano 





casing, having a mechanism for simultaneously 
opening or closing the front fall, the back fall, 


the panel and the top of the piano, on the 
operator pressing an auxiliary pedal. 
COPY-HOLDER.—B. F. Pxerz, Moro, Ore. 


The object of this invention is to provide a 
copy-holder in which the copy is automatically 
kept in the operator's sight while at the same 
time being securely held in a convenient posi- 
tion in such a manner that it cannot be blown 
about or otherwise disturbed. A further ob- 
ject is to provide a holder which can be readily 
attached to the standard makes of typewriters 
without the necessity of dismantling the ma- 
chines. 

FILLING AND CROWNING MACHINE. 
L. Lirry, Baton Rouge, La. This machine re- 
ceives bottles of different heights. Means pro- 
vide for a charging cylinder to be brought into} 
air-tight engagement with bottles to be filled, | 
and a gaged quantity of liquid to be delivered 
to the discharging cylinder and thence to the 
bottle placed to secure it, and filling, a 
cap is placed in position to be carried over the 
mouth of the bottle, and on being filled the 
cap is carried over the mouth of the bottle | 
and is crimped or clamped to the neck, 





while 


FLYING-MACHINE. EB. <€& pond, 
Seabright, Cal. This machine is of the so- 


called rotary-wing type. It comprises two or} 
more pairs of*wings, each pair being composed | 
of six separate wings. The wings are mounted | 


to revolve about an axis, and also caused to 
be intermittently rotated, so that for a por 
tion of their travel, they will be in a plane 


parallel with the general plane or direction of 
motion of the machine. 

FISH-SCREEN.—W. B. Enreckson, Salt | 
Lake City, Utah. The purpose is to provide a 
self-cleaning screen for use in hatcheries, irri 
gating ditches, and any small stream, and so 
placed and constructed as to effectively prevent 
fish from passing through the screen and meet 
ing destruction when the water supply di- 
minished or cut off. It also continually carries 

leaves, twigs, and all debris over the 
of the screen and deposits them in the 
stream below, thereby preventing the backing 
up of any debris against the screen, 

WASHING-MACHINE. J. H. Bvurizockx, | 
Logan, Utah. Specifically the improvement 
consists in the provision of a rotatable rubber | 
mounted upon the lid or cover of the tub and} 
adapted to engage the tub supporting stand 
ards, so that as the tub is oscillated the rubber 
is oppositely oscillated, to effect the rubbing or | 
cleansing action between the corrugated tub | 
bottom and the rubber, the latter having a 
rotatable part which facilitates this action. 


WELL-PUMP.—A. N. Buazer, Mescalero, 
New Mex. The object of the inventor to 
provide a well pump adapted to be lowered into 
the well to any desired depth, and having 
spiral intersecting pistons rotating in unison 
in the intersecting bores of a pump casing, the 
casing being open at the top and bottom and 
fitting the well, one of the pistons being driven 
from above ground so that the pistons named 
cause the water to be lifted to any height, the 
water passing through the pump freely, and 
without spraying, whirling, or abrupt deflec 
tion, thereby reducing the friction of the water 
to a minimum 

CAR-HANDLING 
FAYETTE, Jk., Pittsburg, 
provides means whereby loaded cars auto 
matically run upon an elevator cage for | 
hoisting in mine or other shafts; provides an| 
automatic mechanism for cars 
to the cage, and for releasing any empty cars 
therefrom which may have been lowered with 


is 


moss, 
tops 


is 


MECHANISM.—A, J. 
Kan. This 


LA 

invention 

are 
used 


delivering said 





the cage; and provides a means whereby the 
functions of the mechanism are performed. 
STEAM-TRAP.—G. C. ELLeRton, Ports 
mouth, Va. This invention pertains to im 
provements in automatic steam traps for the 
discharge of the accumulated water of con 
densation. One of the objects is to provide a 
device in which the accumulated water can be 
discharged as fast as it enters the trap with 


out the necessity of providing a by-pass 


Prime Movers and Their Accessories, 

ENGINE.—P. 0. Pot Utah 
Mr. Poulson utilizes two pistons within each 
cylinder and connects pistons that 
they will move simultaneously in opposite di- 
rections from the center. The pistons instead 
of being connected to a crank shaft are con 
nected by gears to a pinion on the main shaft, 
so that the movements of the pistons in oppo- 
site directions will simultaneously tend to ro- 
tate the shaft in the same direction, It tends 
to a large extent to eliminate vibration of the 
engine. 

STEAM-ENGINE.—E. Garst, Dayton, Ohio. 
In the present patent the invention relates to 
single-cylinder reciprocating steam engines, and} 
the object is to provide a new and improved | 
steam engine, arranged to insure an easy and| 
uniform running under varying loads, and to} 
allow adjusting of the engine according to the} 
work and to cause the engines to run in either] 
a forward or a backward direction. 


ROTARY ENGINE.—D. Conexkin 
Fla. The object here is to provide 
wherein a pair of pistons are geared together 
by means of the blades or vanes intermeshing, 
wherein the motive fluid is directed squarely 
against the operative face of 
wherein the fluid will act on 
equal facility in elther direction. 


LSoN, Brigham, 


so these 





Tampa, 


an engine 


the blades, and | 


ENGINE. A. Downe, Biloxi, 
this instance the intention is te 
new and improved engine, in which the motive 


J. Miss 


provide 


agent is introduced between two pistons reci 
procating in headless cylinders, to utilise the 
motive agent to the fullest advantage and to 
allow of compounding the engine in a simpi 
and efficient manner. 
INTERNAL-COMBUSTION ENGINE.—L. F. 


Sieape, Denver, Colo, The object of the pres 
ent invention is to provide an internal combus 


tion engine, more especially designed for we 
in tunneling and other machines, with a view 
to cause a cutting tool to deliver or strike 
blows on rocks or other material, without in 
jury to the operating parts of the engin: 
Rallways and Their Accessories, 
SIGNAL,.—C., P. Rueaies, Sedalia, Mo. This 
invention relates more particularly to such 
signals as are adapted to be used in conne 
tion with the operation of railroad and whict 
j}eonsist of casings having compartments, and 
spring-actuated, sectional targets arranged 
within the compartments, the former. being 
adapted to assume an extended position for 


display when released from the compartments 


MAIL-BAG CATCHER.—J. A 
Greenfield, Ohio. The purpose here is to 
vide details of construction for a 
catcher that adapt it for reliable service either 
to catch a mail-bag and deiiver it at the open 
door of a mail-car on a moving train, or trans 
fer a mail-bag from a train in motion to a 
station at the side of the track on which th 


SCHINNER, 
pro 


matl-bag 


train is moving. 


RAILROAD-RAIL JOINT.—H Nasiere.e 
Monico, Wis. This invention refers means 
for connecting together the meeting ends of 


rails, and the purpose is to provide novel ds 


tails of construction for the track rails of a 
railroad, which will effect a proper alinement 
of the rails and compensate for their expan 
sion and contraction due to exposure to heat 
and cold. 

CAR-FENDER. J. T. Carraner, Heath, 
Mass. An object of this invention is to pro 


vide a car fender having a movable portion, se 
that when a person is struck by the fender 
the movable part will operate to close the 


space between the ground and the normal post 
tion of the fender, thereby preventing the fen 
der from riding over the person and aiso sery 
ing as a protection to the wheels 
GRAIN-CAR DOOR.—J. FE. Favucers 
mare, N. D. The main object of this 
ment is to provide a door which may be easily 
opened after the car has been filled with grain, 
notwithstanding the the 
grain itself. In fact, the pressure of the grain 


Ken 


improve 


pressure exerted by 


upon the door facilitates the opening of the 
latter. 

REFRIGERATING-CAR.—J. THoanton and 
E. Heymanson, New York, N. Y. The inven 


tion contemplates the use of refrigeration ap 
paratus, such as ammonia machinery, my which 


the cooling water for the condenser is kept 
at a sufficiently reduced temperature to do 
this work, by a special construction and ar 


rangement of the tank in which it is normally 


held, so that the surface of the tank is exposed 


to the rush of air developed by the motion of 
the car, 

RAIL-JOINT..-W. H. Frencn, Evaneville, 
Ind. In constructing this joint by which the 
jarring incident to the hammering of the 


wheels is substantially eliminated, the adjacent 
ends of the rails are provided with a cemmon 
in which are a 


‘ 
of 


transverse opening or slot place 
two curved plates, with the 
the plates facing inwardly, and means tending 
to flatten and expand the plates to bind against 
opening 


concave faces 


the upper and lower edges of the 

WRECK-PREVENTER.—E. B, Poors, Del 
mar, Ala. In the present patent the object of 
the improvement is the device 


provision of a 


capable of being attached to any locomotive of 
railroad car, and which will grasp a third rall 
| beneath the tread, thus effectually preventing 


|} the wheels from leaving the track. 





Pertaining to Recreation, 
CUE.—H, McC.ieary, Washington, D. C 
This invention an improvement in for 
use in playing billiards and similar games and 


is cnes 


particularly in the tip holding devices for ws« 
on said cues. The construction is simple, in 
expensive, facilitates the application and » 


moval of the cue tip, and enables the substi 
tution of a new tip instantly and without the 
aid of skilled labor. 

TOY PISTOL.—M. J. Suimer, I 
Pa. In this automatic pistol caps in the f 
of tape are fed under the hammer at eact 


tethlehem 


pull 





of the trigger and means retain the hammer 
land cap-feeding finger in position to enable 
ready insertion of the tape over i! f 
plate and anvil when the tape is ren 


Means lock and unlock a cap chamber cover 
its seat, and return the the finger 
named when released and press it to the fer 


hammer and 


plate by means of a single spring 
CONTAINER FOR FISHING APPARATUS 
J. M. Ev.itsworru, Bernardsville, N 

invention involves 

use in carrying flies and their 


an improved « 


attached jers 





used in fishing, and the object of the Inv 

is to so construct the container that the files 

will remain dry while the leaders and th 
the blades with | connections between the leaders and flies witli 


remain moist. 
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Contributions to Optical Theory, Color Visior 


d ¢ ) Photography Dispersion and Al 
Spectroscopy, Polarization, The Law 
Reflection and Refraction ‘he Principle of 
Interferen Crystals, Diffraction, and Light 


d Electricity 


RApvFoRD’S GARAGES AND How To BUILD 
THEM Selected and compiled by 
William A. Radford Chicago and 
New York: The Radford Architectur 
al Company, 1910 Pp. 108; 55 de 
signs Price, $1 


rhis ctior of garage designs contair 
any new wiginal, and artistic examples 
date private and public structures for tl 


vermits conside! 


ising of automobiles, and 


I 
latitude in the choice of material to lx 


ed in the constructior The various desig 
include the use of wood, brick, stone, cement 
stucco, and concrete The compiler, as pr« 


dent of the Radford Architectural Company 


diagram | Chicag and the author of various books « 


architecture and building, is well qualified f 
the work he has undertaken in the preset 
olume Many of the designs are of pleasir 
irchitectural novelty and are adapted to tl! 


ious requirements of up-te date constructi 


ind the latest approved materials used 
modern building practice Nearly sixty diff 
jent garage designs are illustrated, and the 


istructive cost ranges from $400 to $2,000 


the smaller private garages up to $3,000 








' 
d {important book which will shortly be issued 
ntitled the Scientific American Hand Book of 
i rravel in which some thirty to forty pag 
ipe }are devoted to “Safety at Sea One is as s 
ide it sea a in a trolley car or railway car in thi 
r | ountry I'he writer is entirely familiar with 
d | steamer fa lasses which are licensed to 
I arry passeng ind he is unacquainted wit 
rjany such condition as you outline 
ch | 
1 ———_________ = 
NEW BOOKS, ETC, 
U!lTHe Human Ract Its Past, Present, 
I and Probable Future An essay by 
J. Samuelson. London: Swan Son 
nenschein & Co., Ltd., 1910. Pp. xii 
g 192 
In the preface to hi book Mr Samuelson 
" | states that his aim has | n tl mbodiment 
xp I s ind = result f «ar octo 
genarian H outline briefly the chang: 
vVhich ha taken plac in th nature belief, 
d act tic 0 mankind from the earliest 
“Ml down t t pi t day If the book 
is al t t that f dwelling too much 
or physical, and intellectual 
I s to ntions t Ny 
d I t t ding Man's Ment 
v I dly id d sor 1 an 
z | tality as of improv 
in x r nditi rh my vement 
x i s does not necessarily mean 
l nt rl later pha 
t ind their influen 1p mankind 
r d l, though it cannot but be ad 
tt nking man that the revival 
Mend \ f heredity and its applicatior 
\ modern views of eugenics, un 
btedl i bea g upon this subject 
0 ! «, however, the book must certainly 
| po for which it was writter 
stimulating inquiry 
study 
ooo | TASCHENBUCH DER KRIEGSFLOTTEN Mit 
einem Anhange Die Luftkriegs 
schiffe Xl. Jahrgang 1910. Heraus 
gegeben von Kapitanleutnant a. D. B 
Weyer! liinchen: J. F. Lehmanns 
Verlag Price, $1.50 
‘ Wey x t ind k f ‘ 
£ innua 
develo] t n tl Eng 
‘ d <A " ts d 1909 
} rl 
I ndl k 
i d 
~ ane tl wit 
a 
! 
INDIAN Insect Lirt By H Maxwel 
Lefroy, M.A., F.E.S., F.Z.S., assisted 
by F. M. Howlett, B.A., F.E.S Cal 
itta and Simla Thacker, Spink & 
Co Londo! W Thacker & Co 
L909 ito 786 pp 
t tl pp n 
Ind ~ illy illustrated 
1 is tl } duction to 
d Ca t t is ratl 
i n Ww ck t f mpetent t 
I rl \ ' ‘ st 
¥ the plates a 
dita ime! 
d we x ted 
AGHT By Richard C. Maclaurin, Presi 
dent of the Massachusetts Institute of 
Technology New York Published 
by the Columbia University Press 
1909. Price, $1.50 
D ng tl winter of 1908-9 Dr. Maclaurir 
d red a series of ten lectures before the 
Ar i Museum of Natural History on tl 
t t s of the modern theory f light 
Written primar for tl intelligent man who 
to scientifie knowledg: but 
he to keep abreast of the scientific tim 
s book s admirably to show how won 
t! moderr tl ries suit th fact 
dow t tl minutest numerical deta rh 
; ets treated are the following Early 











Scientific American 287 


APRIL 2, 1910. 

































arger private garages; while the public |convertors and synchronous motors ; also single ° Door stay, M. Logan 
ldings of this kind, equipped with the latest| phase railway motors. There are four chap Legal Notices | Beate equalizer, H. J. Heider..... 
approved modern accessories and conveniences, | ters on direct current motors and generators. | oo 5 ot cane & Fs Jackson. 
run in cost from $3,000 to $11,000 Altogether the book will be found most useful | see M. i a 
The book also includes a useful section cover-|to the practical man as well as the student. } 60 YEARS’ Bene” pom ta a BE Boe ge suction 
ing garage equipment and accessories. This di 7 | EXPERIENCE nozzle for, EK. Pannenborg . 952,840 
vision illustrates a number of novel and useful Hich Frequency ELectric CURRENTS IN | | Dust collecting apparatus, G. R. Bimm ap 
spourtenanees for different. purposes. in the MEDICINE AND Dentistry. Their N Deven aatente: te water, componad of safer. 
ae) aan ture and Actions and Simplified Uses | | Bh, OURAN: ce cseecascces 953,008 
eee ' in External Treatments. By S. H.| a cooking apparatus, Bo 
TreLeEPHONOLOGY. By H. R. Van Deventer, Monell, M.D. New York: William R. } i. tric “Tight supporting “bracket, J. P easy 
B.S., E.E. New York: McGraw Hill Jenkins Company, 1910. S8vo.; 465} = a gage ’ vie W221 
. 4 » *. Qs . . | | Electric mac e, ductance- ne alizing 
me gg Mong: re en as DP.; 28 plates. rete, 4 my Trave Marks | coll- wound are and commutat ing 952,902 
; 7 ; The author describes in detail how he has} Desicns ln PO coro ge Le Ba * bs 3 — a on 981 
The author is to be congratulated on pre-|ysed high-frequency currents in medical treat CopvricHTs &c. Elevator @nvicn tt 1 Garnett MpERey 952,988 
paring a very complete description of modern | ment and dentistry, explaining in detail how he INVENTORS are invited to communicate with ‘oes yo gg end locks, means for aerating. 4. 


unn & Co., 361 Broadway, New York, or Embroidering machine, R. Zahn 


telephone appliances. It takes up the subjects applies the treatment for specific ailments. I : 
in detail, explaining not only what the instru 625 F Street, Washington, D. C., in regard Emery wheel stand, 8. W. Baumgardner 
° ° “4 Engine. See Explosive engine. 


are - 2 ; on T P ~ 
ments are but how they are constructed, what | PRACTICAL ARMATURE AND Magnet WIND | to securing valid patent protection for their ime |) pngine cylinders, water jacket for, BE. B 
















































repairs they are liable to need, and how to ING. By Henry C. Horstmann and | ventiens, Trade-Marks and Copyrights || Parkhurst - eee 952.574 
remedy the troubles that so frequently beset Victor H. Tousley. Chicago: Freder-|| registered. Design Patents and Foreign Engine starting device, explosion, G. M. | 
telephone systems rhe book does not describe ick J. Drake & Co., 1909. 16mo.; 231 Patents secured ee system for, A. J. Lil ate: 
all types of telephones nor go exhaustively into pp.; 128 illustrations. Price, $1.50. | A Free Opinion as to the probable patenta- } erty . as ; vp 052.824 
the history of the telephone, but is confined to This book is intended for the practical elec- | bility of an invention will be readily given to any pevelen caine c * Niel et 95 o H 
the modern practical telephone and all instru-|trician and aims to supply sufficient information peptone ytewcrte inky with a model or sketch and || Envelops, paper’ bags, or the like, plani mnie 
. : : : . a brief description of the device in question. All | the manufacture of, Fischer & W “ 
ments accessory theret« work is not en-|about the theory of armature winding to enable communications are strictly confidential. Our || avator, W. P. Beaver 
tirely written by the but contains in|him to understand the advantages of certain Hand-Book on Patents will be sent free on usveiens Goviee, Ww I. Armstrong 
addition a number of special articles on various| methods employed in actual practice and the request. Suatenbe conten. "pen 6 Koeb 
subjects written by experts in those particular | necessity of certain precautions. The authors Ours is the Oldest agency for securing patents; | / Explosive mine, Strotzka & —— 
lines The book closes with a chapter on wire lhave aimed to eliminate all irrelevant matte? it was established over sixty-five years ago. aye Oe A — in 
less telephony, thus bringing the subject up to}and adhere closely to their motto to supply MUNN & co., 361 Broadway, New York Fan, oscillating electric, Meston & Finch 
date. Of particular value to the telephone en everything that is needed and nothing that Branch Office. 625 F St., Washington, D.C. ow AD gE entibs s', <t4re8 6¥; os 
gineer are the remedies given for various switch-|is not needed.” | vom, veekenat and purifier, boiler, W 
aw ; iat nies , ae ; Sek ; ive deehiebeenseds 
2 “rire cy Mire Bs nar hve pasayth adn Tas Catcul ~* ane Em APPLIC — By Pee x oma, hy saan “inticetop 
we == Robert Gordon Blaine, M.E. New| Car brake, T. H. Morgan...........- Fence post, C. D. Voris.................. 
oo. Wanew York: D. Van Nostrand Company,| Car “outro apparatus, railway, J.B. At. | Bence post. W. B. & 1. A. Henning 
a 1909. 12mo.; 321 pp. Price, $1.50 wood soates veccessacecss SURGE tT eres, CORRE ER is Men. 
LEPHIONY. By William Maver, Jr. net. ue ae BR a ye 952,696 | Pile, document, J. L. Bieder...... ee 2.441 
Maver Publishing Company, 1910. The use of the calculus has come to be of | Gar door operating mec hanism, street, Volk i sage BOW EE eae = ore 
Svo.; 366 pp.; 258 illustrations. Price, such importance in engineering werk and par \, ar Sere. Smith el P 95 1) Firearm for hand and automatic loading R cea 
$3. | ans in electrical work that it is necessary | Gay for roller coasters, A. G. Sharkey we ae tomperary support fas se ceted 
A number of years ago the author of this} >". ene whe Were unebts te tae up tee Car pow hag oe Sy yA ag eines PR Bee OR ey Higgins ; Onn, 686 
ingle ansehen pendix to his “Bacyclepetia} subject in college days to study calculus by | Car’ step, auxiliary, W. 0. Daly Fish hook, ge Rays line fastener, con anne 
of American Telegraphy” dealing with wire themselves che a west 1 ee eee Se Me Ae gh ae Tae See 952,728 undle and weighing # ale, com- : 
laiee telleeineiies This appendix subsequentls to home study as it is w ritten in a very clear | ¢ Carbonated liquid with flavoring syrup under — Fishing RS k By a 5 gt od ses & fh 
w int i k nd Ww ! here the fourth style, the various steps being explained or ia. charging vessels with, 2. A. ¢ a Fishing reel, J. W Diamond. yr: 
edition, which has now expanded greatly. The uughly and illustrated with examples. The Carbureter, J. Schwartz... soda Float, Ayttin Fa Reichert 
st part of tl a ee laa deal book is primarily intended as a_ textbook for | Cards, game, G. s. Parker * Flume exte, it, H. Worloy......+.2-. 
‘ 3 : ; school use and is compiled from notes and | #*tiage bow repairing device, D. W. Fiy trap, W. C. Logan yess) 
graphy and bringing s t to date The | sol Flying machine, amuseme nt, R. G. Dressier 


ond devoted to wireless t phony is possibly examples prepared by the author for his own ash controlling and registering and char 
y I I vl classes returning apparatus, kK. Janik : 
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Folding und delivery -mechanism, W. Scott 
ding box, A, Goldenetz ++ 992,444 





xl cutter, J. Anderson so rb ; 952,005 
























































































































more int st f t that the art of > 
; ash register , Schaub : 
talking by means of Hert vaves is still ir Z } Cash register, pocket, K. Schau Frame. See Heddle franx 
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he obtained a deposit of 


was 


residues by 


than 
separated 
> 
ive material 
lurium, since 


weight not more than 1/100 milligramme, 


281 Franklin, cor. BatterymarchSt.| any radio-active 


Price #5,000; one-third cash with per 
|transformed in 140 days and radium 








which was far more active than an equal 


weight of radium. It was soon recog- 
nized that this preparation was identi- 
cal with polonium, for it gave off the 
typical a radiation, and had the charac- 
teristic rate of decay of that substance. 
Unfortunately, Marckwald was not aware 
at the time of separation of the great 
importance of testing whether lead ap- 


peared as a product of transformation of 
polonium. Before such an experiment 
could be made, the polonium had to a 
large extent been transformed. 
Polonium of the 
transition produced during 
the transformation of the uranium- 
radium series. It is half-transformed in 
about 140 days, emitting a particles dur- 
ing the Rutherford showed in 
1904 that polonium was in reality a trans- 
formation of radium itself. Ra- 
dium at first changes into the emanation, 
and then successively into radium A, B, 
C, D, E, F, radium F being identical in 
all respects with the polonium directly 
separated from a radio-active mineral. 
When the radium emanation allowed 
to decay in a sealed glass tube, the walls 
of the tube are coated with an invisible 
deposit of pure radium D, radium E, and 


is one numerous 


elements 


process. 


product 


is 


radium F, but the amount of the last 
to be obtained in this way is far too 
small to be weighable. 
The amount of polonium present in 
mineral can easily be 
calculated. Since the radium and polo- 
/nium (radium F) in a mineral are in 
radio-active equilibrium, the same num- 


ber of a particles are expelled from each 
Since polonium is half 
in 
5,000 


second. 


2,000 years, the former breaks up 
times faster than the latter. The 
mum amount of polonium to be obtained 


maxi- 


from a mineral is in consequence only 
1/5,000 of the amount of radium. In 
1,000 kilogrammes of pitchblende con 
taining 50 per cent of uranium, there 
are present 170 milligrammes of radium 
The weight of polonium is about 1/5,000 
of this, or about 1/30 milligramme. It is 


10 of a mil- 
several tons 


thus obvious that to obtain 1 
ligramme of pure polonium, 
of high-grade pitchblende must be worked 
up. The most natural source of polo- 
nium is radium D (radio-lead), which 
grows polonium and has a period of half 


transformation of about twenty years. 
Since polonium breaks up about 5,000 
times faster than radium, its activity, 
weight for weight, should be about 5,000 
times greater than that of radium. There 
is nothing surprising in this, for the ra- 
dium emanation has an activity about 
200,000 times that of radium, while ra- 
dium A (period three minutes) must 


have an activity 400 million times that of 
radium itself. Since the radiation from 
polonium is entirely in the form of 
rays, it is to be expected that the radi- 
ation from it would show chemical 
physical effects identical with those 
served for pure emanation, the only dif- 
ference being that the products of the 
latter emit 8 and y rays as well. 

Apart from the interest of obtaining a 
weighable quantity of polonium in a pure 
state, the real importance of the present 
investigations of Mme. Curie lies in the 
probable solution of the question of the 
nature of the substance into which the 
polonium is transformed. This problem 
has been much discussed in recent 


a 


and 
ob 
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vears. Since polonium emits a particles, | 


one of its products of decomposition, as | 
for all the other a-ray products, should | 
be helium. The production of helium | 


| 
from a preparation of polonium has been | 


observed by Rutherford and Boltwood 
(Manchester Lit. and Phil. Society, No-| 
30th, 1909), also by Mme. 
Debierne present ex- | 
Bolt wood years ago 
suggested that the of the} 
radium series was lead, and has collected 
support of this view 
amount of helium and 
minerals. Since 
active prod- 


and 
in their 
several 


vember 
Curie and 
periments. 
end product 
strong evidence in 
by comparing the 
lead in old radio-active 
polonium is the last of the 
ucts observed in the radium series, it is 
to be expected that polonium should be 
transformed into lead, one 
of polonium producing one atom 
one atom of lead. This 


receives additional weight 


helium and 
atom 
of helium and 


point of view 


from consideration of the atomic weight 
to be expected for the end product of 
radium. Since in the uranium-radium 


each of which is 
weight four, 


series, seven a particles, 
an atom of helium of atomic 


are successively expelled before radium 
i reached, the atomic weight of polo- 
nium ’ XS 28 units less 
than uranium (atomic weight 238.5). 
This giv an nie weight of polonium 
of 210 after the loss of an a parti- 
cl product of atomic weight 206.5 

value very close to the atomic weight 
of lead. 

It is a matter of very great interest 
and importance to settle definitely 
whether polonium changes into lead. The 
evidence as a whole has long been in 
favor of that supposition. The outlook 
is very promising that the experiments 
of Mme. Curie and Debierne will settle 
this question conclusively. No doubt an 
interval must elapse to allow the polo- 
nium to decay before the final examina- 
tion of the residual substance can be 


made.—Nature. 


- ooo) ——— 
The Revolving Safe, 
The revolving safe is the latest advance 


of the safe industry in its continuous 
contest with the burglar, who, in the 
most recent times, has taken to working 
with the cutting burner, which, by means 
of an oxyhydrogen or oxyacetylene flame, 
ean cut through the heaviest armored 
safe in a few minutes. The revolving 
safe makes the employment of the cut- 
ting burner absolutely impossible. It 
consists, as Technische Rundschau de- 


of a steel strong box, closed on 
of polygonal section, arranged 
on ball bearings, and inclosed 
compartment, built of 
closed above and 
such a manner | 
can revolve on 
con- 


scribes it, 
all 
to revolve 
in a 
strong 
below 


sides, 


spherical 
masonry and 
with in 
that the steel strong box 
its vertical 
tact 
masonry 


masonry, 


without coming in 
In the inclosing 
strong box, 
which the strong 


axis, 
the walls. 
and in the 
contrived, by me 


with 
doors are 


ans of 


box is accessible from outside, as long 
as it is not revolving, which would be} 
the case for instar during the business 
hours of the bank in whose quarters the | 
revolvi safe is set At the close of 
business, beth di closed, an elec- 


tromotor, operat orage battery, | 
and the strong box then 
revolves at a uniform rate of speed un- 


in‘erruptedly predetermined 


is switched on 


until a 





period, to which a clockwork connected | 
with the switching apparatus is set, when | 
the moving mechanism 1s automatically 

While j the strong box is 

bsolutely The electric mo- 
tor and th ry are placed 
inside cannot there- 
fore be ta outside; any 
interruption on, no matter 
how effected, I ase in the 
speed of the rev ounced at 
once, with the aid « vices, and 
if the safebreakers s] succeed- 
ed, at any point, in breaking through the 
inclosing masonry, they cannot attack the 
constantly moving strong box, not even 
with the cutting burner, because, in con- 

(Concluded on page 207.) 
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Fireproof Windows 
For Your Factory 


Your plant is always in danger from 
fire unless you protect the windows with 
steel sashes. Old style wooden sashes 
burn quickly and serve as a fuel for the 
flames. 

Equip your building with United 
Steel Sashes which cannot burn, warp 
or rot. 


United Steel Sash has the greatest 





strength of all sashes owing to the in- 
creased depth of section and to the 
" perfect joint, which is not weakened in 
any way by cutting or punching. 


ited Stee) ASH 
' & es 

gives maximum daylight in your factory, 

because the deep, narrow steel sections 

do not obstruct the light. A well lighted 

interior means increased floor area for 

working and increased efficiency of em- 

ployees. 


The cost of the United Steel Sash 


compares favorably with wooden sash. 


If you intend building, it will pay you 
to investigate. Write for large United 
Steel Sash Catalogue, full of valuable 
details free. 
































Trussed Concrete 
’ Steel Company 
702 Trussed Concrete Bidg. 
DETROIT, MICH. 
Kahn System of Reinforced Concrete 


means buildings that cannot burn. Are 
you interested ? 
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BOUNI D VOLUMES OF 


American 


Homes and Gardens 


190090 
494 Pages. 1274 Illustrations. Price $5.00 


























American Homes and Gardens covers 42 
scope ; it deals with house building from the design and construction of 
the modest house on small lots, to the building of mansions on large 
estates. All degrees of gardening from laying out of landscape to the 
planting of a window-box are dealt with. Practical questions of water 
supply, of sanitation, or the arrangement of the kitchen receive equal 
treatment, with draping of windows or the arrangement of old china. 


American Homes and Gardens *s Pesstifully 


orinted 
year’s volume contains more than 1,200 engravings, which a as full of 
detail and finish as actual photographs. They depict some of the old and 
historic mansions of America, and the most beautiful gardens or of natural 
scenery. The following list of a few of the practical articles which 
appear in Americen Homes and Gardens during 1909 will show the wide 
choice of subject : 


NOTABLE rer nouns (7 descriptive articies). 
HOMES OF A a N ARTIST: descriptive 
HAT REAL ais er L fit 
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| CN G MET AL. PRA’ t - 
= TIONS FO TIC VENTILATION. 
4 REVIVAL OF AN OLD HANDICRAFT. HAN DM ADE RUGS. 
4 NEW DE PMENTS IN STENCILING, COLORED 
4 NDOWS IN THE HOUSE. WILD AUSHROOMS. : 






wi 
WALL GARDENS. 


A limited number of volumes for 1908 
are available, 494 pages. 1,100illustrations. Price $5.00, A volume for 
1907, $5.00. Volume for 1906, $5.00, Volume 1905, $3.50. 


MUNN & CO., Inc., Publishers, 361 Broadway, New York 
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page 288.) 
for assem- 
252,477 
ge age, « ombinat jon 
Webster. . > a52 


(Concluded from 

Shells in shell 
bling, H. Stillwell 

Shingling and clapboa:d 
straight-edge, C. I 


holders, machine 


Ships’ hulls and the like, cleaner for, W. R. 
Macdonald . 952,455 
Shoes, resilient tre “pol and | re info re ing ‘eprie < 
for, J. H. Curle 06b4e deo CeCe 2,600 
Show case, A. Re inte ‘ sae 952,945 
Show case corner fastening, “glass, Cc, M 


52,854 
Zimm« rman, 952,600 


Mortensen . 
Shutter fastener and bower, H. 





Shuttle changing mechanism, automatic, § 

Toyoda Py FE ror > 
Sister hook, H. H, Straughan odosée . 
Smoke condensing and gas or fume ab 

sorber, P. Marron.........seeees: 952,992 
Smoke pipe, C. BE. Klein............ 952,816 
Solids from liquids, apparatus for separat 

ing, L. C. Trent ae i ae bs on2, 500 
Sound records with electroconductive ma 

terial apparatus for coating, L 


Noreross .. “ oe - ‘ 952,755 
Spark arrester and ‘smoke consumer, J. F 

Hazelton . nerd 
Spark coll, C, ii. ‘Thordarson 


Speed device, change of, T. J. Kehoe 





Spindle centering device Naintean & Rich 
Spinning ring holder, rotary, B. Mal 
Splice bar, A. W. &t ‘ i De 
Splints, machine for 
ing, I ( 
Spoke tight g 
Spool, ext " I J 
Spray device, ¢ Re t wi 
Sprinklers, power set for a nat j \ 
| eer 
Squeezer, R. B. Gik hrist 
Stacker, hay, F. Wyatt 


Stalk cutter, T. A. 


Stamp, dating, B. B. Hill 
Stamp, time, F. Purdy 
Stand. See Emery wheel ‘stand. 


Starting gate for sports, W. H. 
Steam engine, J. Stumpf . 
Steam trap, W. R. Templeton 
Steam trap, Keisling & Brown 
Stencil frame, F. D. Barnum 
Stop and reverse mechanism, 


Brenner 





automatic, D 


D. Hungerford ...... 52, 90% 
Strap hanger, passenger, W. B. MeCarthy 12,927 
Subfloating bodies, automatic depth reguiat 

ing device for freely, K. 0. Leon sees 002,452 
Suction supporting device, C, A. Austin O52, 485 
Telegraphic circuits, apparatus for trane 

Potts. . 952.4 


mitting signals over, L. M. 
Telephone mouthpiece, A. K 
















Telephone system, D. ‘7 
Tenoning machine, J Ojangure n 2,858 
Testing set, C. J Hoxie favs : O52. 74% 
Thread guide, I, E. Palmer ; HHL, The 
Thesher concave, M. Flynn “ o82,7HS 
Threshing machine, A. W. Cameron O52. Te 
Threshing machine feeder, F. Hamachek on m1) 
Ticket folding and cutting machine, F 

Marcus .. . O52,44 
Ticket receipt, railws ay, ‘W. H. Barnes .. 952,780 
Tie plate washer, J. W. Kendrick WSL HS 
Tile mold, Raber & Lang.. O52. 578 
Time recorder for Snes pigeons, G. M 

Mills > 
Tire armor, vehicle, C. 8. Barrell 
Tire, pneumatic, L. B. Krum 
Tire, vehicle, W. W. Scott 
Toilet comb, F. E. Youngs 
Tool, combination, Shaw & Stroup 
Tool coupling, 8. P. Etter 
Tool, band, A. Lamb 
Tool holder, F Shapowalow 
Zep, B. BH. Law, BF. ..s.cce 
Torpedo and the like, K. 0. Leon 
Track cleaner, E. B. Lockrem 
Track drill, EB. Pierce 
Track fastener, C. H. Tibbetts 
Trap. See Fly trap. 
Tree holder, H. J. Wagner 














Triangle, registering, J. Meacham 

Trowel, Wolary & Dupuis 

Truck, manure, G, A. & C. J. Pieper 

Trusa, hernial, B. F. Lockwood 

Turbine, R. H. Goldsborough 

Turbine blade and vane, news & Panter 

Turbine, elastic — R. thrhart 

Turbine engine, stear E dg ar 

Type bar and typographic form, F. H. Rie? 
ards 952,579, 952,639 

Type casting “and ‘compe osing machines, let 
ter we mechanism Ser, FF. H. Pier 
vont ceeee ws 

Type mold, Bancroft & Knight oe 

Type molds, forming, attaching, and post 
tioning nick-pins in, Bancroft & Knight 

Typewriter, J. L. MeClintock ‘ 

Typewriting machine, Merritt & Pemeroy 

Typewriting machine, C. W. Walker 

Umbrella, FE. F. Brunello 

Ujnbrelia, F. D. Philp 

Valve, H. M. Hillegass.. 

Valve, J. G. Talmage 

Valve, N. H. Suren 

Valve or cock, Connors & Kitch 

Valve or gate for weirs or the like, H 
Buchler es : , 

Valve, throttle, E. D. Caldwell . " 

Valve, throttle, J. 8. Chambers 2,516 


Vapor burners, feeding device 
Thompson 

Vaporizer, G. F. Swair 

Vegetable cutter, A. E 


for, L. O. 1 


McGrew 








Vehicle starting device, motor, A. BE. Gar 
nier . 
Vehicle wheel, resilient, J. Norgren 
Vending machine oe Lovatt 
Vending machine coin controlled mechanism 
3. Lovatt 952,537 
Vending machine for insurance policies 
tickets, ete., automatic coin controlled 
H. 0. Jackson 
Ventilator, A. Brynteson 
Ventilator, W. Lintern 
s combinatior e vrawf 1 
Voting machine J. MeTami y 
Wagor iW Peterson 
Wagon bed and hay rack, J. L. Metnt 
WwW ! washer, J, Y Mart 
\ I wee ‘ } Stewar 
W ! Tie plate washer 
\ gl hit F. W. Krar 
M ry machines, « s nder f \ 
I Roberts 
Watch, C. H, Meylar 
Water closet bowl, J. F. Kelly ‘ 
Water closet spring attachment, J, W 
Spalding .. R seeueke 852,956 
Water gage, J. Torok. ~ 52,999 
Water glass, automatic shut off, ¢. F 
Moore ; 


Water heater, TL. 8. 
Water heater, C. C. Burgener.. 
Water motor, C. A. Whelan 
Water, purifying, Roche & Oliver 
Water wheel, B. W. Masterson.. 
Weeder, C. F. Billau 


‘Humphrey 


Weighing apparatus, automatic, A. Sonand 
Well sinking apparatus, J. T. Rea 
Wheelwright machin« A. A. Merrill 
Wick blue flame burner, A. J. Blackford 
Winding machine, L. H. Ballou 

Windmill drive, R. B. Cummins 
Window, P. J. A. Smith 

Wire colling apparatus, C. L, Ritter 
Wood, er , P. F. Dundon 

Wood preserving apparatus, P. F. Dondor 





Woodworking machine 
Tippett ... 

Wrench, M. A. Shoop. one 

Yarn or thread, produc ing, I, E. 


attachment om 


Palmer 








A printed copy of the specification and ar: awing 
of any patent in the foregoing list, 






in print issued since 1863, will he r hed 

this office for 10 cents, provided the nam 
number of the patent desired and the dat . 
given. Address Munn & Co., Inc., 261 Broadway 
New York. 

Canadian patents may now be obtained by the in 
ventors for any of the inventions na n 1 fore 
going list. For terms and furth« particulars 

& Co., Inc., 261 Broadway, New 





eddress Munn 
York. 
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FOR SBAT { snd Canadian Patent on cake mix 
inw machin ett adapted for bakery 
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Adress * 1. Seifert, 41 Kieventh St.. Oakland, Cal. 
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Incuiry Ne. O71. 
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MACHINE This machine 
controlled by one 
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Ralph Cole, Norwalk, Ohi 
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Inquiry Neo. 9073.— Wanted, machinery to manu 
facture auut oll; also the crude material 

feqeirs No. 9074. -Wanted, to buy old mode! lo 

' steamboats, such as were exhibited with | 

kel-in-the-slot attachments in ferry-houses, et 

luquiry No. 9075. Wanted, to buy small we wther | 
Vv en, SUC Can be used as ornaments on lightning 
red tops Aluminum preferred 

Inquiry Ne. 9076.— Wanted. the address of parties 


in Canada who could make a safety razor 


Inquiry Ne. 9077.— Wanted. the address of manu 
facturers that make small articles of “ul, such as 
becker boards, et« 

Wanted, the address of manu- 


Inquiry So. 907%, 
facturers of sewer pipe, made 
suitable for laboratory use 

Inquiry No. 9079. Wanted, parties to 
® nl steel plate rolled for “angle bars,” in 
quantities 


Inquiry 
manufactur 


of tiber and asphaltum, 


make a 
large 





Ne. 9080.— Wanted the address of parties 


« paste-making machinery 


Inquiry Ne. 9ONT Wanted, manufacturers of a 
mixing machine, to mix powdered «nd fluid ingredients 
te athin dough, also molds to put such dough in to dry 
the size to be about 34 inches long, ?\ inches wide and 
tg inches high, making the form of a cake like sapolio 

Inquiry No. 9083.- Wanted, the address of fir ™ 
manufacturing small beer brewing plants, from 75 100 
gallons a day 

Inquiry No. 90%4.— Wanted, the address of manu- 
facturere of Irwin portable bath tub: 


Inquiry Ne. 9085. Wanted, to buy longitudinal 
hollow perforated tubing. 
quiry No. 9086.—Wanted, to buy a pine wood 








a machine for bard- 
for setting same 


Inquiry No. 9057.— Wanted 
ening hack saw blades; also a machine 
when they have been toothec 


Inquiry Ne, 9O88,— Wanted, the address of manu 
facturers of family sized peanut pulverizers for making 
peanut butter 


es 


PENNSYLVANIA RAILROAD 








Inquiry Ne. 9089, — Wanted. the address of manu 
facturers of galvanized steel perforated bolhow tubing 
Inquiry No. 9090.—Wanted manufacturers of | 


suspender and supporters supplies, also patent adjust- 


able bachelor buttons. 


inquiry No. 9091.— Wanted 


ture a new patenfed clothes hanger 

Inquiry No. 9092.— Wanted. the address of some 
firms who manufacture permanent lamp wicks 

Inquiry Ne. 9094.— Wanted address of The 
Thomas Arithometer Company, also Burkhart Aritho 
meter Company 


Wanted, name and address of 
duplex revolving pencil sharp- 


Inquiry Ne. 9095. 
the manufacturer of the 
ener 

Inquiry No. 9096.— Wanted, the 
fac'urers of spiral welded pipes, 
strength 

Inquiry No. 9097. 
impulse water wheels 

Inquiry Ne. 909S8,—W anted, name and 
the manufacturers of the ozonize 

Inquiry Ne. 9099.—Wanted, address 
turers of machinery for making wire cables 


Inquiry No. 9101.— Wanted 


address of manu- 
porsessing great 


Wanted, address of makers of 
address of 
of manufac- 


addresses of mana 


facturers of a dip or magnetic needle, for exploring for 
iron ore } 
we nanies Ne. 9102.— Wanted, addresses of parties 


o wili manufacture wafer safecy razor biades. 


Wanted, addresses of concerns 


Inquiry Ne. 9103. 
take 


manafactaring composition materiais to 
hard rubber 


place of! 





Inquiry No. 9104.—Wanted, addresses of manu 
facturers under the name of A. O » Standar« 

Inquiry Ne. 9105.—Wanted, manufacturers of 
cheap gums and resins 

inquity Ne. 9106,.—Wanted, addresses of cotton 
dealers who can furnish cotton material for manu- 
facturing envelopes 

Inquiry Neo. 9107.—Wanted. addresses of manu- 
facturers of small emery files (pieces of emery in the 
shape of a file 

Inquiry Ne. 910S8.—Wanted, the addressess of 


manufacturers of cardboard 


Inquiry No. 9109.— Wanted addresses 
facturers of the Dion Desk Cloc 


fthe manu 


inquiry No. 9110.—Wanted to buy machinery for 
reducing old tin cans, 80 that they may become a source 
of revenue. 

Inquiry Ne. 9111.—Wanted to correspond with 
manufacturers who furnish nut-cracks, similar 


articles 

Inquiry No. 9112.—Wanted sample small dry 
vacuum pump about 6inch diameter cylinder inside, 
high temperature metal packing 


Wanted name and address of 


Inquiry Ne. 9113. 
the Russel! Patent Automatic 


the meanufactarers of 
Ink Wel 

nol Ne. 9114. 
manufacturer of the 
lanterns 

inquiry Ne. 9115.—W ented ¢ ° mac hine for making 
ven nibs, similar to Wm. Mite a G. & J. nibs anc 
Vaverly nibs 

Tnequtry Ne. 9116.—Wanted machines to make 
v ing 6 ine hes wide by) yards long, and for 
netting as it is finished 


Wanted name and address of 
Auto Lantern Globe Fits all 


gaiven com wire 


Ir iry No. 9117.—Wanted names and addresse 











of tne manufacturers of pedometers 
Inquiry Ne. 9118. —-Wanted, a muffier for a gaso- 
line engine, built upon the principle of the Maxim 
silencer, rece ought out for use on rifles. 
Inquiry No. 9119, —Wanted, name ard address of 


er of Zeglin bullet-proof clot! 





the manufact 


Inquiry Neo, 91:20.—Wanted, the address of the 
Idea: Fuel Feeder Co 
Inquiry No. 9121.—Wanted, manufacture rs of cut 


stencils for fancy work, sofa pillows, et and oil colors 


and brushes for same 


Inquiry No. 9122.—Wanted, manufacturers of 
dirching machines used for tiledrains operated by horse 
power 
nasiry Neo. 9123.—Wanted, names of 
dealers in crude gutta percha and rubber 





Importers 





‘a iry No. 91°24. Wanted, name and address of 
2 company in Germany making a machine to manufac- 
ture a cement and asbestos shing/e and building lumber. 


Wanted, name and ad¢ress of 
for manufacturing milk 


machine for 


Inguiry Ne. 9125 
the Just-Hatmaker machine 
powder 

Inquiry Neo. 9126,—Wanted, to buy 
putting up and preparing condensed milk 


inquiry No. 9127.— Wanted 
amily ice machine 


address of 


L. Der. 
for $10.00 


migny, manufacturer of af 
inquiry Ne. 91'28,—Wanted, a hand pmner, for 
metal working, in which the hand pianer is made to be 


attached to any ordinary bench vise. The vise and the 
planer are combined to form only one machine 


Inquiry No, 9129. Wanted, addresses 
of machinery for paper box factories, 
hand paper box making machinery 

Inquiry No. 9130. Wanted, parties to manufac 
ture a new patented shell for shot guns 

Inquiry No. 91:331.— Wanted. information as to how 
or where I could get a sample of tin ore. 


of makers 
or new or second- 





parties to manufac- | 


| te 


reliable service. 
the public. 
Dreadnaughts 





Bulletin. 





The 


For many months 


, have been operated on all through trains. 


DREADNAUCHT CARS. 


nub of railroading is first-class equipment and 
The Pennsylvania Railroad provides this for 


big all-steel coaches, built like 
Their 


easy-riding qualities and steadiness of motion have been widely 


praised. 
over the wooden ones 


The all-steel dining 


cars too have distinct advantages 
They are stronger and steadier, and the 


act of eating is made more enjoyable by the smoother movement. 


Smokers and Baggage—in 
They have plenty of elbow room and they glide over the 


There are also some steel | 


The Sleeping Cars are coming. 


the service now. 


’ullman Cars—Combined Parlor- 
Travelers like them. 
rails. 
Some four hundred parlor and 


sleeping cars will be in use by Summer. 


The 


steel coaches 


and cars are the strongest vehicles ever 
built for passenger transportation. 
proof and bend proof. 


They are fire proof, break 


They represent the climax of safety and 


the perfection of comfort in railroad travel. 


manner 


The Pennsylvania Railroad 


has always been the leader in all 


of improved equipment as well as in all methods of mak- 
ing their patrons more comfortable. 


This is why it is known and 


honored as The Standard Railroad of America. 





Learned by any Man « 
to * 2-cent stamp ve wv particulars and proc 
A. Smith, 


VENTRILOQUISM 





BARKER MOTORS 


““Imitated, but Not Equalled” 


Fine mechanical features. 
Honest power ratings. 
Reasonable prices. 


Manufactured by 
Cc. L. BARKER, 
Norwalk, - - ~- Conn. 











Send 


S28 Bigelow Street, "Peoria. m. 


wv Boy at home. mall cast. 


Room 








Delight the Young and Old 





rating our fascinating and money-drawing 


AMUSEMENT OUTFITS 


including carrouselles, steam and electric riding gal- 
leries, merry-go-rounds, park swings, 
razzle-dazz'es etc «tc 


HERSCHELL-SPILLMAN COMPANY 


67 Sweeney Street, 


Earn everybody's praise 


and good will, and they 
will BAY YOU WELL 
FOR DOING IT if you 
provide them with the 
amusement that can be 
afforded at parks, fairs, exhi- 
bition grounds, and other 
public celebrations by ope- 


ocean waves, 


North Tonawanda, New York 











Experimental & Model Work 


Ow. & advice free. Wm. 


Foot and Power 


SHEPARD LATHE 


CHAS. 


4S AND 47 ROSE STREET, 


Philadelphia, St. 


This publication i« printed with 


. Gardam & Son. 221 Fulton St,NY 








and Turret Lathes, Pian- 
ers, Shavers, and !rill Presses 
CO. DS W. 24 St. Cincinnati, O. 


manufactured by 
ENEU JOHNSON @ CO. 
NEW VORK 
OFFICES 


Louis, Chicago, Cleveland 











RELIASILITY 


Wireless Telegraph Apparatus 
atest relia » In com 
ts, Of separate instruments 
of private or commercial 


use, are described in catalog 


CLAPP-PASTHAM CO. 
731 Boylston St. Boston, Mass. 















tirow Mushrooms 
For Big and Quick Profits. 

Ten years experience enables me to 

give practical instructions that will 
4 $5 to $60 per week to your income 

without interfering with regular occu- 


jon. For full particulars and free book, 
faust AC KSON MUSHROOM FARM, 
535 WN. Western Ave., Chicago, IIs. 








e& He Gets SS22 Because 


24 
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HE IS A SKILLED WATCHMAKER 
A graduate of the oldest and most up-to 
Waichmaking School in the United 
Write for free circular # 











Waltham Horological Scheel 
WALTHAM, MASS 





Mele a Motor Boat of 


any Boatin 5 Minutes 
You can do it with the Waterman Out- 
board Motor which you can 
quickly attach (and detach) to 
stern of any skiff, ny an 
dinghy, punt, sail boat, and have a 
good motor beat. It is not a toy, but 
reliable 2H. P. Marine Motor 

t will drive an 18-foot row boat 

7 miles an hour, 4 hours on gallon 





asoline Simplest motor made 
Weicht 4¢ 40 lbs. Equipped with 
Schebler — ‘our years 
successful results behind it. Send 
me for C stale C. anoe Motors |, 
Cylinders Catalog 
Standard Type Motors, | to 30 HH P. Catalog A 


WATERMAN MARINE MOTOR CO. 
1509 Fort eames hacterens DETROIT, MICH., U.S. A. 


MASON’ § NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 


Manfd,. by You NEY W. M/ re CO., Ine. 


Providenee. Kk. L., U. 8. 


wishing to bore a he 
Woah driils in 4 sizes. 
Our large size will dri t 
hole in steel. Our Elec 
only 4 pou 








6 iwch 
manual training schools. We 
ze. make electric driven grinders. Let 
as send one on 10 days’ trial Send fer catalogue. 

THE CINCINNATI ELECTRIC TOOL CO. 
650 and 652 Evane Sireet, Cincinnati, Ohie, U. 








8. A. 





**HOW TO REMEMBER” 


Sent Free to Keaders of this Publication 

* 
(3 You are no greater intellectually than 
= yourmemory. Easy, inexpensive. In 
‘ ee # income; gives ready memory for 
suctiss names, business details, studies, con 
versation; onl will, public ep> ere personality, 


Send today for Free Booklet. Addres 
SICKSON HEMORY SCHOOL, 700 jaliieien Bidg., Chicago 























pleasing to the 
eye than city gas or electricity. 
Saves its cost in 90 days. Made in 
suitable designs for homes, stores, 
churches, public halls, etc., from 200 
to 2000 C. P. Write for terms and terri- 
tory. Catalogues free. 
Y NATIONAL STAMPING & ELECTRIC WORKS. 
ij. 123 So. Jefferson Street - CHICAGO 








4 H. P. Stationary Complete 
Gasoline Motor 569M 
10 H. P,, Complete, $140 
For FACTORY USE, IRRIGATION WORK OR 
ANY KIND OF PUMPING, FARMWORK, ETC. 


GUARANTEED bya Write for full description of 3, 4, 
responsible coneern, 6 and 10 H.P. Stationary Envines 


GRAY MOTOR CO., 11 Leib St., Detroif, Mich. 


























to renew your fire insurance. 
advantage ? 


The Hartford Fire Insurance Co. 


will insure your property and also, on request, show you how your fire hazard may 
be reduced. Any agent or broker can get you a Hartford policy when you come 
Why not have him do so and secure this double 


Ask for the Hartford 
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APRIL 2, I9IO. 
(Concluded from page 289.) | 
sequence of the continuous movement of 


the wall 
bear against any one point in the armor 


plate long enough to melt it through. 


——__ oe 
The Action of Radium Emanation 
Upon the Elements of the 


Carbon Group, 


A lively sensation was created, two 
vears ago, by the publication of Sir Wil- 
liam Ramsay’s experiments on the action 
copper. Ac- 


emanation upon 


of radium 
cording to 
by the emanation causes a disintegration 
of the atom of converts that 
atomic 


Ramsay, the energy released 


copper, and 


smaller 


metal into elements of 
weight, which are in luded in the copper 
group, in Mendeléeff's classification. 


found, among 
action of the emana- 
minute quantities of 
lithium. Madame 
experiments, 
and 


Ramsay claimed to have 
the products of the 
tion upon copper, 


potassium, sodium and 
Ramsay's 


same results, 


Curie repeated 
but failed to obtain the 
causes of 
the 


has since re- 


pointed out certain possible 
error in the 
English physicist. 


experiments, 


method employed by 
Ramsay 
taking 
these possible sources of error, 
reached the same results and 
conclusions as before. He has lately 
tended his researches to certain elements 
titanium, 
lead), which, if 
his hypothesis is correct, should be dis- 
action of the emana- 
of the 
carbon. 
employed 
Usher 


peated the care to 
eliminate 
and has 
ex- 
carbon (silicon, 


thallium 


of the group 


zirconium, and 


aggregated by the 


tion into simpler elements same 


and especially into 
method 


collaborator 


group, 

The 
by Ramsay 
From a solution of radium bromide, con- 
grains) 


following was 


and his 


taining 211 milligrams (about 3 


of the metal radium, the emanation pro- 
duced in the course of one week, together 
vith the explosive mixture of hydrogen 
and oxygen which always accompanies 
it as extracted by a pump. The total 
quantity of gas thus obtained amounted 
to about 25 cubic centimeters, and con- 
tained 0.0912 cubic centimeter of radium 
emanation, mixed with hydrogen, oxygen, 
earbon dioxide and other gases. The 
hydrogen and oxygen were combined by 


the 
mixture to % centimeter. 
in a small glass tube 
which 


explosion, reducing the volume of 


gaseous cubic 


This was collected 


coated with fused caustic potash, 


in the 
was then 


carbon dioxide course 
The 


into a g 


absorbed the 
residual gas 
ass flask 
be subjected 


of an hour 


introduced 


the solution which was to 


emanation. The con- 


left undisturbed 


to the action of the 
tents of the flask 
for four weeks, at the end of which 
period the radium emanation 
is completely The gas 
then drawn off and analyzed 

It was found to contain carbon dioxide 


were 


activity of 


exhausted was 


he flame cannot be brought to} 





containing | 


invariably and carbon monoxide in some 
cases. The following table shows the 
quantities of carbon thus produced from 
various solutions by one cubic millimeter 
of radium emanation: 
Milli- 
grammes of 
S carbon, 
Hydrogen icon fluor H.SiF 0.518 
Titanium sulph (SO,) 0.982 
Zirconium nitrat: NO,) 
1.071 
0.873 
Thallaium nitrate Th(NO,), 
2.930 
0.968 
Lead chlorate Pb( C10.) 0.102 
Ramsay and Usher conclude that car- | 
bon is produced. in greater or smaller | 
quantity, from all the other elements of 


the carbon group by the action of radium 
The elements of high atomic 
the exception of lead, which 


particularly stable, appear to 


emanation 
weight, with 


seems to be 


be disaggregated more easily than the 
elements of low atomic weight. Experi- 
ments on elements of other groups are in 
progress, but those described above ap- 
bear to prove beyond question that the 
atoms of the chemist can be broken up 
by the action of radium emanation.— 


Revue des 


Sciences. 











CORROSION TEST © 


25%. _ SULPHURIC ACID BATH, 5 HOURS 
AMERICAN INGOT IRON Re 








Steel 


American Ingot Iron or 
Which ? 


TEEL is said to be the basis of our modern 


civilization. The corrosion test shown in 

this cut tells how insecure a basis it is. 
How much. more secure life would be if what 
is now made from steel could be made from 
American Ingot Iron. How to make this 
new metal fs a discovery of as much importance 
as the discovery of Bessemer Steel. American 
Ingot Iron is practically non-corrosive. Any 
thing made from it ought to last a lifetime. 
See that what you buy made of iron or steel 
is made of American Ingot Iron. 


99.94% PURE 


“AHERIEAR, : 
eens, 


Send for Booklet A 
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AMERICAN ROLLING MILL COMPANY 
MIDDLE TOWN.0, MIDDLETOWN, OHIO 


a 
(2g Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
free. 
45 Sixth Ave., New York 











MECHANICAL 
SUPPLIES enc MATERIAL 
of a minds 
EXPERIMENTAL AND 
LIGHT are stad WORK %ec, Parlor Tricks Catalogue, 


MARTINKA & (O., Mirs.. 





132 MILK STREET BOSTON 








HALLEY AND HIS COMET 


The year 1910 is destined to be one of the most famous in astronomical history, simply because 
Halley’s comet has returned after a lapse of seventy-five years. Why not learn all about this 
wonderful comet and about comets in general by reading the following articles ? 

XCVIIl. Gas Phosphorescence and Meteor Trains. An article in 


Trowbridge of Columbia University are described, showing that the 
effect produced in the sky by the 





Scientific American No. 19,\ ohne 
which the investigations of C. 
after-glow produced from a vacuum tube resembles closely the 
passage of meteors. 

Scientific American No. 6, Volume XCIX. The Mystery of Comets. An article in which the famous 
comets of the last century are e numerated and de »scribed and modern cometary theories discussed. 

Scientific American Supplement No. 1728. Ancient and Popular Ideas about Comets. Queer super- 
stitions about the strangest of heavenly bodies. 

Scientific American No. 7, Volume Cl. Halley's Comet. An interesting artide by Dr. Alexander W. 

Roberts,in which the general history of Halley’s famous comet is sketched with comments on its 
past appearances. 


Scientific American Supplement No. 1705. The next apparition (1910) of Halley's Comet. An 
important article by Vilson, with a map giving the position of the comet relatively to the orbits 
of the planets from September 15, 1908, to July 13, 1910. 

Scientific American Supplement No. 1632. Halley’s Comet. An article by F. W. Henkel, F. R. A. S., 


which tells how Halley came to discover the comet which bears his name, and how mathematicians 
have plotted its orbit. 

Scientific American Supplement No. 1770. Edmund Halley. A biography by J. E. Gore, M. R. L A., of 
the man who dispelled cometary supe rstitions and popularized the law of gravition. 

Scientific American Supplement No. 1773. Light Pressure and Comets’ Tails. An explanation of the 
vagaries of a comet's tail, by Arthur Stanley Eddington, F. R. 

Any one of the papers here listed can be supplied for 10 cents. 
Order from yourt newsdealer or from 


MUNN & CO., Inc., 361 Broadway, New York City 


wo 
‘The entire set will be sent for 80 cents. 

















a STEEL BOATS 








ARE SAFEST 
AND FASTEST 
f pressed st : 














t KEE] AFLOAT In th \ ce! plate 
with ' “EP AHEAD of al ts of equal H. P 
because the smooth stee ? " ttle resistance to the water. ani ya nipped with the 
new Mailins Eng s absolutely reliable under all conditior backfire; « t 
stall at amy spec Starts gaa runs like an automobile engine, Every M 


aatistaction. 
, of Motor Boats, Launches, 
Hunting and Fis 1s, and Marine Engine 


Ww. H. MULLINS co., 118 Franklin St, Salem, Ohio, U. &. A. 























Endurance—310 Miles in 2S Hrs. 106 Min. 
isthe record of the Thrall. Any man, woman 
'boy or girl can run a Thrall Motor. 5,000 


satisfied customers, 
special float feed carburetor, 
cylinder 3 H. P. Refined 
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THRALL 








straight blade even if the latter 


sharpening 


style Hand 


e 
and have 
experience, 
4.000 in use. 
warranted, : 
for catalog and . pitas SOA 

price today. » 


The Heath Foundry & Mfg. 


The oldest and best school. {netruction by mail 
adapted toevery one. Recognized by courts aad 
educators. Experienced and an > inntras- 
tors. Takes spare time on! Three courses — 


Preparatory, Business, 
practice. Will better your 
condition and prospects in 


pom cree Students and 
ates every where. 

all eastemnns aod Fasy 

Payment Plan free, 

mam 
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Ss! lajes' wil 
Detreit, Mich, 





THE 


HoTOR’ 


Boat of Same Size 


Power in the World 

Let us send you the 
proof. But speed is not 
the only advantage of own- 
ing a Thrall Refined, You 
also get the simplest, most 
durable, most economical 
motor, Only 4 moving parts 
all bearings bronze bvshed 
and interchangeable. As to 










Equipped with our own 
The famous single 


Weighs Only 60 Pounds 
Kqual to other 4 or 5 H.P. motors, If 
you want a light, simple motor, with 
plenty of power, endurance and 
strength—Get the Thrall. ther 
sizes up to @ H. P., single and 
multiple cylinders. Especially ae- 
signed for speed and service 


Write for the Proof /*t,": 


letters, facts and figures. ‘Aho 

our beautiful catalog, written in 
simple wey 80 anybody can 
understand it. Address now. 
THRALL MOTOR CO 

6-34 Twenty-first St., Detroit, Mich. 



























MARSTON’S 


Patent Hand Foot & Power 
Circular & Band Saws 
Send for Catalogue 


J. M. MARSTON & CO. 
247 Ruggles St., BOSTON, MASS. 


Minch Band Saw 
Marine 


BELLE ISLE Engine 


203 H. P. Bare Engine $ 


Swiftest, most powerful, efficient and re 


Wable 2-Cycle engine of its size on earth 
—entirely new design, improved and 

rfected in every detail —makes speedy 
tittle launch from an ordinary rowe 


boat, Catalog describing al! sizes FREE, 


New Belle Isle Motor Co., Dep. 0,Detroit, Mich, 


Was Motorcycle — . : 
The pedestrian who ‘Soa 


watches the holes in the atmes- 
phere made by an R. B. says, 
That was a motorcycie.” 
The man who drives an R. 8. 
oaye, ‘This ¢s a motorcycle.’ 
et our nearest agent demon- 
strate to you the 1910 KR. 8. im- 
provements—increase of power, 
new R. 8. rotary mechanical 
oiler, R. 8. mechanical intake 
valve. Consistent price. Built 
and tested in the mountains, 
Write for catalogue. Agents 
wanted. . 


READING STANDARD CC. 
Makers Renowned Reading Standard Bicycles 
408 Water St., Reading, Pa. 


1910 MODEL 




















‘Ideal Lawn MowerGrinder 






Grinds the Reel Knives to fit the 


s bent or sprung—the most im- 
»ortant feature of Lawn Mower 
Has ball-bearin 
srinding Wheel. babbitte< 
earings. easier 
unping than any 
yther. Grinds 
Mowers 
serfectiy in 15 min- 
ites without remov- 
ng wheels or rateh- 
ts We originated 
six years 
Nearly 

Fully 
Write 


PLYMOUTH 
’ onle 








WONDER OIL LAMP 


Sent To Your Home 
We want you to try in your own home, with- 
out risk or expense, our marvelous new, 190 
candle power Wonder Oil Lamp, generates its 
own gas from common coal oil— 
candescent mantle. 

















np is $6.00, t 
we will pan one 


Special Free fer Bement i> 
accept our offer we 
send the Wonder Lamp, express prepaid. We 
want to place one for demonstration purposer in 
your home and ask that you recommend it to 
your neighbors. Let the Wonder Lamp light 
Simply send _ name and address today 


pt. 42 Mansas City, Me. 











insure against re, 


a policy in the HARTFORD. 





The Hartford Fire Insurance Co. 


pays losses promptly and equitably. 
any agent or broker to get you 


Next time you 
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-iér MOTOR BOAT $2495 


A 16-Foot Motorgo Motor Boat Equipped 
With 2'<-Horse Power Reversible En- 
gine, Complete, Ready to Run, 
ully Guaranteed. 























{Build a Flying Machine | 




















Insist on Getting 


COIONIAL 


BECAUSE—When you get Colonial you are sure of 
an oil which is absolutely uniform at all times and wherever 
| purchased 
. ’ o Lf your dealer or garage does not carry Colonial brands write direct to 
ET A COPY of our new book, “ How to Borat Scry 
build a 20-foot Biplane Glider,” with full — erase Conrem BORNE, SCRYMSER COMPANY 
span woston 


| 
{| details and exact measurements The contents: FALL wry 80 South Street New York 
i ° 

| 1 The Fr otk, A bi 1 finishing the wood — nas P| 

. ramewor seem bing and finishing ox initepeanieenies ; j FALL RIVER PHILADELPHIA 






















A better boat than you can buy else 
where for $25.00 to $50.00 in advance of 
our price. 

Do not buy a motor boat of any kind 























2 Covering the planes sying out the fabric and 
fastening it. until you get our prices. 16, 18 and 22- 
3—Trussing tastening the tie rods and trueing the Glider. foot boats at prices just as sensational ; 
Gliding flight The principles involved. Instructions —- guaranteed indefinitely. Money back it 
and precauhons you are not satisfied. 
5 ~ Remarks 
1} The book is fully illustrated and is written in 2}-H. P. MARINE ENGINE, $42. 95 


A 2'4-Horse Power Sin- 
gle Cylinder: Reversible Ma- 
rine Engine with full boat 
equipment ready to install 


in hull, guaran- 

teed indefinitely $42.95 
We have other marin 

engines of different horse 


R500 r at prices $25.00 to 
50.00 less than you will 


plain language. Handsomely bound in cloth, 55c. 
1] postpaid 


Spon & Chamberlain’?° 5,4. Soe; > 





‘Durability 


In its simplicity and strength of construction 
the UNDERWOOD is the most perfect piece of 


mechanism in the entire typewriter field. 











pay elsewhere for engines 
of the same power and 


















wy 4 you see Ga All parts can be easily reached and , cleaned eens. Sot our puiges Uo- 

an Arrow / —all are designed and fitted to work without Wi 
Think of 4 rite bay for Our 1910 Catalog of Motor 
Boats and Marine Engines. 


Our Bo at anc ots ngineC ‘at- 
: - ed 





if friction and with least resistance—all are made 
from the very best materials possible to employ. 
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- } alog i OF ORGO 
t OTOR Boats & 
Phe all the year round best bev- / No other typewriter can be con about t ahitet oo 
erage for all classes, ages f ° ° a 
and sexes. tinuously operated with so few Fy a 
Delicious — Wholesome gf . 4 sen< FEARS ROC BOCK ones 
: | repairs or for so long a time. 4 or i fs 
Thirsi-Quenching 4 P J J ¥Os3 and Marine Engine Catalog No 
. where s ten e whether you are interested 
eS f WRITE FOR CATALOG in a complete tx or an engine. You will receive 






it free by return ‘mail 


SEARS, ROEBUCK AND CO., Chicago 


Tell us what kind of work you especially require of 


Our Free arent | Tre But a typewriter, and we will send literature explainining the 
perfect adaptability of the UNDERWOOD to your needs. 














he Truth About Coca-Cola” tells I - 
all about Coca-< what it ts and fj " Te 7 , , - BAY , 
why hts co delicious, whelewses THE UNDERWOOD TYPEWRITER C*. COLD GALVANIZING. 
- thn -— ke st = a “ Incorporated) AM E = 4 | Cc AN PRO a Ss S ° 
qonst to const, proving ite purity New York and Everywhere SAMPLES anolINFORMATIONow;! 
and wholcsomencss Established 
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Electro-Plating 


THE COCA-COLA CO. - 
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sTOS Th NO MONEY a a ED ened ail you = seceive nad approve of your bicycle i HANSON & VAN WINKLE CO. 
BEReST Seow ae ow TEN DAYS FREE TRIAL dune ie whichtime you may ride th Si ae 
PREPARED | R. H, MARTIN, ' Jia gf zou are then | not a oe a 

ASBESTOS FIBRE | or ICE. ST.PAUL BUILDING Weteubn the bhahoes grade bicycles it fs possib te to make 

{ “ tact Lowi FACTORY F PRICES, at Sh enonmelipeustaborenctast factory cost. Yous . 

2 whence he 2208' way, New York of us and have the manufactuses’s guarantee behind your Get This New 








Bicy le. DONO NOT ruuy a ‘atheyeleor ap - —$4- of tires from anyone at any price until you receive 
uur catalog ues our unheard of. prices and remarkable special offer. 


You WiLL, BE ASTONISHED pe een HS 


any other sere Weare 
y bicycles 


’ a) ie make you, grade i rices 
72000000 WASHBURNE’S PAT. IBS WUNM cca scopes aire ncuron, BICYCLE DEALERS, yous 


Motorcycle Book 


Tells ail about the 
most comfortable mo 
torcycle in the wo yd, 

You can't enjoy real 
















“0) K” PAPER ' $e be closed out at once, at $3 to $8 each. > Sane bargain list a matercycling p les aoure 
rear wheels, inner tubes, ips. cyc eters, parts. unless you ric e 

: FASTENERS TIRES, COASTER | BRAKE and yon iy? the bicycle lineat half usual prices, Flying Merkel” 1’*—the 

SOLD the past YEAR OO NOT WAIT —but write today for ous Large Catalogues and a great fund of Palace - Car - Motorcy 











should convince Y OU of their feteresting m d useful information. It oe costs a postal to get everything. Write i 


Pee tes cates MEAD CYCLE CO. Dept. R-175 CHICAGO, ILL. 


asily put on or ta 
off with the thumb and fin. 


be used repeat- . 

“always work,” Write to-day for 
‘ 2-page pamphlet 

Made of brass, 3 sizes. In brass boxes of 100. ° giving a ane 
andsome .C. Stroag ipping lever! ¢ . . ons askec y 
—_ Comg - eae oe oi ope aa Examining Board of Steam and Electrical Engineers— questions you must 
All stationers ; n« of sam yo , answer before you can eh sloense, This tin jd amphiet is tne index to 
accorted uzea, Mustrated bovklet free. ; SPANGENBERG'S, M AND ELECTRIC ENGINEERING | 
The O. &. Mfg. Co., Syracuse, N. Y. NO '6 f by E. Spangenberg, M Ee er Seertmendent a Louis Sahoot of En- 
2 gineering; Albert Uhl, A.LE.E., former Instructor Practical Electrical Engin- 
eering, St. Louis Sehool of Engineering, and E. W. Prett, Master Mechanic. 
Unquestionably the most complete work ever published and an absvlute au- 
thority on all subjects relating to Steam and Electrical Engineering Only 


cle. The only motor- 
cycle with spring frame 
and fork. 





The Flying Merkel 
has a ball-bearing mo- 
tor—speedy, strong. ab 
solutely reliable. Runs 
like a watch—the stur- 
diness of a locomotive. 
Easilycontrolled, 
Economical to operate 
Don't fail to send for 
this free book. 
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work containing !(85 Questions and Answers on every branch of engineering. 
and BUSINESS Written by practical men for practical men in an easy, si.aple style so any- 
one can understand it. 672 pages; 8 illustrations; over 200 pages on electricity. —— 
in ARIZONA Treats on Gas and Gasoline Engines, Stationar and Locomotive Engineer- ~ 
, , ing. Compressed Air, Refrigeration and Hydrauite 


Elevat Students and H ¥ H ; chi 
experienc sed engineers ‘and mechanics should have this book. OT Write at “once for Pipe Cutting and Threading Machine 
Gali-gaid for each, peapert 7 “ ggg stor Anmeree. stock FREE %-page Pamphlet that tells all about it. a 
7 - bis machine is the reg 
FORMER SEC cera? 8 amizowa oven accet (o GEO. A. ZELLER BOOK COMPANY, 4476 West Belle Place, St. — MO, | mies spores Sue: isi, countematty etm and 
many ssand cc e ferenc ny k 4 ed as owe 
machine or taken from its base for 


0 . ; seas 3 hand machine. Pipe ‘4 in. 


PHOENIX, ARIZONA 15 im. diameter handled easily in 
— Our monthly instaliment plan of selling , a ct saves you all the dealer’s profit 


small room. [lustrated catalogue— 
and his excessive charges for installation and repairs. You can save at least 
LATHES i<tr'ta tours 
FOOT OR POWER 


mes i meeting . 
For Either Hand or Power 
hand machine supplied 


be 1esé anywhere k By-Lawsa wee r mak 











price list free on application. 
one-third the cost of your furnace. We have been building Jahant Furnaces | THE CURTIS & CURTIS CO. 
for over thirty years and guarantee satisfaction, 6 Garden Street, Bridgeport, Conn. 
Ste l4-in, swing 
This cut shows our No 


“rus ut shows out Xo. JAHANT orirr FURNACE 


he Best Heating Sysiem Made tor residences, schools, hoteis, 
8 inches, takes 21 inches churches, etc. It is the most voonomnical furnace tov and saves one- ‘third to one- 
between centers 


half the cost of fuel, because the patented “ Down-Draft Sy stem ” burns wood, 
Send for Catalog and Prices Price $25.00 


bard or soft coal, and burns it all without cinders, clinkers or any waste. 
Needs less attention, yet heats much better than any other furnace, hot air. 
SOUTH BEND MACHINE TOOL COMPANY 
421 Madison Street, South Bend, Indiana 


FOR 
GUNSMITHS. TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC 


From 9-in. to 13-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 

Send for Lathe Catalog. 





steam or hot water heating system. Our plan of monthly payments 


ONLY $10 DOWN and $10 A MONTH 


makes it easy for any one to have the best Resting System made Every Jahant 
DAYS 











° Furnace is sold with a strong “ Guarantee Bond” that allows yon 355 
MODELS # ; ae EXPERIMENTAL nV ORK y TRIAL. You don't ran any risk buying from us. W.F. & INO. BARNES co. 
z0are, Dies. POO, No We send complete outfit, furnace, pipes, registers, etc., together with special plans, full directions and Established 187: 
M. FP. SCHELL 1759 Union Street, San Francisco all tools for iustaliing. Ef youcan dttve a uall you en install 5 Jahent Fernace without the aid of a tinner 1999 Ruby St., Rockroro, Ihe 
-—- — * which explains the Jahant Down- Draft System and tells why 

Write To-Day for Catalog it gives more heat at leas cost. Cards, cire mlare, book he 
. ver. Press $5. Larger Ro- 
THE JAHANT HEATING COMPANY, 206 Howard | Street, Akron, Ohio tary #0). “Save Money. Print 


for others, big profit. Atl easy, 
rules sent. Write factory of 
press catalog, TYPE, pa 

THE PRESS (0., Heriden, Comm. 








_ ¥8u ‘USE GRINDSTONES | P| “<< 













can supply you, All sizes 
and saamounted, always | 
‘ Remember, we make a | 
spect f selecting stones forall spe 
ai purposes. Send for catalogue “I. 
The CLEVELAND STONE CO. 


6th Fleer, Hickex Bidg., Cleveland, 0. 


KE. CL {NTO Ae 


BIC -x OT OR cYcl ; 
t small cost by attaching the ERIE. 
his Attachment includes all parts, 30 
that anyone can make a strong, up-to- 
date machine that will climb steep 
hills and run for 1c. a mile. Send 2¢. 
wd for Catalog 8 and special price. 
Motorcycle Equipment Co., Hammondsport. N.Y. 


~ AUTOLITE 25 Self- Lightin; 
Monoute 15¢ CIGARETT 


They strike and igh on the box 
in sunshine, or storm 
“My Lady Nicotine” in ~ most fantastic reveries never conceived 
a cigarette which would lizht without a match. 
No fumblin ing tor matches when Walking, Riding, Driving, or “on the go.” 
“Once used, always used”—that’s the story op every side. Its very 
novelty arouses interest: its real merit holds your affection. Made 
only of imported selected Turkish tobacco, carefully blended to 
produce a mellow flavor and fragrant aroma. 
The self-lighting disc is pees Cae Sean eee 
At all SMOKE SHOPS or we will send, ress prepaid, four 
xes of Autolite or seven boxes of Monolite for a lar Bill 
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